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INTRODUCTION 


SCOPE. This manual contains operating re- 
quirements and recommended procedures to 
support these requirements, for the J-2 Rocket 
Engine, Part Number 103826, Serial Numbers 
J-2036-1 through J-2152, designed and manu- 
factured by Rocketdyne Division, Rockwell 
International, 6633 Canoga Avenue, Canoga 
Park, California 91304. 


1, OUTLINE OF ENGINE OPERATING 
INSTRUCTIONS INFORMATION, 


Operating and General Requirements. 


Section I, Operating Requirements, and section 
II, General Requirements, provide all the spe- 
cific and general requirements for the actiyi- 
ties to be performed, acceptability criteria for 
these activities, and mits, special constraints, 
safety precautions, and sequences required to 
satisfactorily accomplish the activities. 


Operating Procedures, 


Section III outlines the procedures recommended 
by the Engine Contractor to satisfy the require- 
ments of sections I and If most effectively, 
Where applicable, maintenance and repair type 
manuals are referenced to avoid duplication of 
existing field procedures for maintenance and 
repair, routine handling, and engine buildup. 


2. ENGINE OPERATING INSTRUCTIONS (EOI) 
CONTROL AND REVISION SYSTEM. 


Index of ECP Changes. 


The 11 July 1969 issue of this manual incorpo- 
rated engine operating requirements for the 


ECPg and corresponding engine MD numbers 
listed in figure 1 that were contractually ap- 
proved as of 11 July 1969. These ECPs form 
the approval baseline for this manual. The 
index of ECP changes, figure 2, reflects the 
ECP changes that were issued after the initial 
release of this manual, The index of ECP 
changes includes the approved ECP number, 
the related engine MD number (if applicable), 
and the date the change made by the ECP was 
incorporated in the manual or the notation N/A 
to si,nify that the ECP does not change the data 
in the manual. 


Engine Baseline Configuration. 


Figure 3 represents the engine baseline configu- 
ration for requirements and procedures included 
in this manual. The mantal is coded for en- 
gines incorporating or not incorporating, us 
applicable, MD configurations that are different 
from the baseline model. 
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J2-96 
J2-97 
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J2-110 
J2-112 
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J2-117 
J2-121 
J2-122 
J2-123 
J2-124 
J2-125 
32-126 
J2-127 
J2-128 
J2-129 
J2-130 
32-139 
J2-140 
J2-141 
J2-146 
J2-147 
J2-161 
J2-162 
J2-164 
J2~-157 
J2-168 
J2--169 
J2-160 
J2-161 
J2-161R1 
J2-161R2 
J2-163 
32-164 
J2-166 
J2-167 
J2-1'12 
J2-173 
32-174 
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J2-188 
J2-191 
J2-191R1 
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J2-196 
J2-196R1 
J2-195R2 
J2-195R3 
J2+1N5R4 
J2-106 
J2-198 
J2-199 
J2-200 
32-202 
J2-204 
J2-207 
J2-218 
J2-226 
J2-227 
J2-220 
J2-229R1 
J2-232 
J3-236 
J2-236 
32-240 
J2-241 
J2-243 
J2-246 
J2-247 
32-248 
J2-249 
J2-260 
J2-261 
J2-262 
J2-254 
J2-254R1 
J2-264R2 
J2-264R3 
J2-264R4 
J2-256 
J3-255ER1 
J2-255ER2 
J2-255ER3 
Jd-255ER4 
J2-255ER5 
J9-267 
J4-260 
J2-260 
J3-268 
J2-271 
J2-271R1 
J2-271R2 
J2-271R3 
12-280 
J2-281 
J2-284 
J2-285 
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32-200 
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52-300 
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J2-306 
J2-307 
J2-308 
J2-310 
J2-310R1 
J2-310R2 
J2-312 
J2-313, 
J2-316 
J2-316 
J2-317 
J2-318 
J2-318R1 
J2-310. 
J2-310R1 
J2-319R2 
J2-320 
J2-320R1 
J2-321 
J2-322 
J2-329 
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J2-320R1 ~ -- 


J2-329R2 
J2-330 
J2-331 
J2-331R1 
J2-392 
J2-333 
J2-333R1 
J2-338 
J2-340 
J2-341 
32-346 
J2-346R1 
J2-347 
J2-348 
J2-350 
J2-3650R1 
J2-361 
J2-351R1 
J2-362 
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141 
136 
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Approved Engine |Approved Engine Approved Engine | Approved Engine 
ECP No. MD No. | ECP No. MD No, ECP No. MD No. | ECP No. MD No. 
J2-368 -- J2-399R1 =~ J2-435R1 -- J2-417. 230,310 
J2-359 140 J2-300R2 -- 32-437 192,246 | J2-477R1 =. 
J2-369R1 —s J2-309R3 -- J2-437R1 == J2-477R2 ~~ 
J2-360 139 J2-390R4 “= J2-437R2 -- 32-479 206,232 
J2-360R1 — J2-401 152 J2-438 185 J2-479R1 == 
J2-360R2 ~~ J2-403 167 J2-440 201 J2-479R2 -- 
J2~361 30,127 | J2-403R1 -- 32-446 172 J2-479R3 no 
J2-362 “131” —s- | J2-403R2 -- J2-449 183 J2-481 217 
J2-363 138 32-404 88 J2-449R1 == J2-482. 222 
J2-363R1 ~= 32-405. 237 32-461 172,206 | J2-482R1 = 
J2-364 192 J2-406R1 == 32-462 184 =| J2-483., 224,295,202 
J2-366 142 J2-405R2 -- J2-456, , 188,198 | J2-489R1 a 
J2-366 128 32-407 88 J2-455R1 -- J2-483R2 -- 
J2-367 70 J2-408 165,227 J2-465R2 -- J2-483R3 -- 
J2-368 130 J2-408R1 = J2-455R3 n= J2-483R4 -- 
J2-3681t1 == J2-409. 166 J2-458 191 J2-486 -- 
J2-369 161 J2-409R1 == J2-468R1 — J2-488 208 
J2-369R1 =- J2-409R2 -- J2-459. 205 J2-488R1 — 
J2-309R2 -- J2-410 160 J2-459R1 — J2-489.. 185 
J2-369R3 no J2-410R1 == .| J2-469R2 -- J2-489R1 — 
J2-560R4 -- 32-413 161 J2-461. 204 J2-480R2 -- 
J2-370 150,280,281 | J2- ya = J2-4b1R1 — J2-402 223 
J2-370R1 ~- | d2-414); 174 J2-46112 -- J2-492R1 — 
J9-370R2 --  faa-4idki = 32-463 180 |g2-499R2—-- 
J2-371 710 J2-414R2 -- J2-465 190,334 | J2-49eR3 -- 
32-372 {34 32-415... 170,200,339 J2-465R1 == J2-493 186 
J2-376 136 J2-416R1 == 32-466 230,310 | J2-404 210 
J2-380 T36 J2-416R2 -- J2-466R1 “es | J 2-405 207 
J2-382 T30 J2-416R3 -- J2-466R2 -- J2-496 203 
J2-383 156 J2-416 164,165 32-467 212 J2-497 213 
J2-383R1 — J2-416R1 =- 32-468 172 J2-497R1 “= 
J2-387 149,154 |J2-417 173 J2-468R1 — J2-499 -- 
J2-387R1 ~ -~  |d2-4i9 188,169 J2-469 195 J2-499R1 -~ 
J2-387R2 -- J2-421 J2-469R1 = J2-499R2 -- 
J2-387R3 -- J2-491R1 == J2-470.. 211,319 | 32-600 209 
J2-387R4 -- 32-422 171 J2-470R1 “== | J2-601, — 
J2-388 166 32-423 == J2-471;,, 212,228 | J2-60iR1i -- 
J2-380 144 J2-424 -~ J2-471R1 -~ | J2-60iR2 ~~ 
J2-389R1 == J2-426 185 J2-471R2 -- 32-606 214 
J2-389R2 -- J2-428 194 J2-4%4;, 216,231,245] J2-604 226 
J2-390 143 | J2-420 185 g2-474Ri = | 2-50TRL 
J2-390R1 — 32-430. 172 J2-474R2 -- 32-610 218 
32-391 88 J2-430R1 == J2-474R3 -- J2-611 219 
J2-301R1 == J2-430R2 -- J2-474R4 -- J2-611R1 — 
J2-394 — 148 J2+430R3 “+ J2-474R5 -- J2--613 221 
J2-304R1 =o J2-431 17% J2-476 | -- J2-513R1 _— 
J2-3965 146 J2-431R1 =- J2-476R1 -- J2-514 “~ 
J2-398R1 are J2-431R2 “+ J2-476R2 -- J2-622 -- 
J2-307 166 32-432 Ht J2-476 196 J2-522R1 -- 
J2-398 182 J2-433 J2-476R1 -- 

J2-398R1 geo 32-434 180, ay J2-476R2 -- 

32-399 163, 167 5202 [32-435 Tit J2-476R3 - 


Figure 1, ECP Approval Baseline (Sheet 2 of 3) 
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Approved Engine [Approved Engine Approved Engine Approved Engine 
-KCP No, MDNo [LECP No MP_No, ECP No, MD No, | ECP No. MD No 
J2-522R2 iit J2-668R1 a J2-594 268, 269, J2-624 316,317 
J2-523 233 J2-589 we 270, 282, 206 320, 342, 351 
J2-524 220 J2-660 ae 319,914,315 | J2-e24Rnt “=> ~~ 
J2-625 B3q J2-561 273 J2-694R1 ~~ “-= ~~ | J2-624n2 <i 
J2-526R1 = J2-566 243 J2-594R2 si J2-62'7 we 
J2-527 238,248, (J2-666R1 — J2-594R3 -- J2-631 326 
250, 290, 341 |J2-567 276 J2-598 266 J2-632 ze 
32-527R1 ~~ <> —‘ly2-se7r1 cas J2~600 200 J2-633 340, 349, 350 
J2-627R2 o J2-668 2't1 J2-590R1 = J2.634 “Zr 
J2-527R3 ae J2-570 204 J2-699R2 -- J2-636 333 
J2-628 a J2-671 230 J2-600 239 J2-636Ri =~ 
J2-529 230 J2-571R1 ae J2-601 280 J2-637 336 
J2-631 243 J2-676,: 266, 267,278 J2-601R1 rn J2-640 336 
J2-632 270 J2-876R1 7 <> J2-602 284, 285 J2-640R1 == 
J2-632R4 ps J2-576R2 —_ J2-602R1 ~~ 2 J2-641 348 
J2-638 244 J2-67619 a J2-603 286 J2-642 ao 
J2.-8388R1 ae J2-576R4 Be J2-603R1 ae. J2-643 328, 
J2-640 240 J2-675R5 eh Jf-603R2 a 320, 336, 331, 
J2-641 ae J2-676 ne J2-604 as 332, 344, 
J2-641h1 an J2-677 ee J2-605 287 J2-643RD “=> 
J2-642 242 J2-677R1 en J2-606 324 J2-643R2 an 
J2-544 236 J2-577R2 “- J2-606R1 == J2-646 a 
J2-645 PEL J2-577R3 ~a J2-607 288,289, | J2-646 337 
J2-646 343 J2-580 = 207,298,299, | J2-647 343 
J2-546R1 er J2-681 267,318 , 906, 507, | J2-647R1 —<—T 
32-547 241 J2-681R1 ~~ => 306, 309,352 | 32-640 on 
J2-647R1 = J2-681nR2 ave J2-607R1 ~ “== ~~ | 42-650 oe 
J2-547R2 am J2-58123 oe J2-607R2 <6 J2-651 “es 
J2-548 237 32-682 269 J2-608 300 J2-652 a 
J2-549 247 J2-687 201 J2.612 203 J2-654 346 
J2-650 202 32-588 263,274, 356 J2-612R1 Te J2-656 354 
J2-661 276,277 |32-688R1~ “-- —— 32-613 De J2-657 353 
J2-551R1 ~ -- {32-588R2 as J2-614 a J2-667R1 “<> 
J2-652 251,252  {|J2-6588R3 = J2-616 303,304 J2-657R2 ne 
J2-652R1 ~~ -- {32-580 an J2-618 340 —- J2-659 360 
J2-552R2 Ee 32-690. 260 J2-620 295,301, | J2-662 360 
J2-553 264,347 — 1J2-590R1 Sone 302, 322,323 | J2-6660 359 
J2-653R1 ~ -- = {J2.690R2 = J2-620R1 ~~ “<2 | J2-666R1 ~~ 
J2-556 ae J2-590R3 ae J2-620R2 os J2-666R3 =e 
J2-557 249 J2-590R5 se J2-620R3 a J2-668 361 
J2-558 268, 261, 321 [32-602 272 J2-621 311,312 as 


Figure 1. ECP Approval Baseline (Sheet 3 of 3) 
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Approyed in Manual Approy 
HEP No, MD No, Dated BU No. MD No, eet i 
J2-653R2 “- 2 Febtuary 1970 | J2-604 363 N/A 
72-671 i N/A 72-604R2 374,374 N/A 
J2-645 ase N/A J2-696 364 N/A 
J 2-689 365,366 22 September 1970] J2-697 307 N/A 
32-68911 a N/A J2-700 370 N/A 
J2-689R2 371, 22 September 1970| J2-'704 372 N/A 
J2-689R3 N/A 380,381 13 September i972 

4 J2-" 27 January 1972 | 


370 


A 
ath BBA 14 September 19721 
Figure 2, Index of ECP Changes 
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20 x 23 x 25 
88 x 01 
149 x 161 
170 x 181 x 187 

342 
Figure 3, 


3. ABBREVIATIONS. 
The following abbreviations appear throughout 


this manual: 


P 
SAC/MDAC 


SB 
SIC 
STDV 
VAB 
VSC 


Augmented spark igniter 
Electrical control assembly 
Engine mixture ratio 

Flight eG tneolation 

Gas generat or 

Huntington Beach (McDonnell-~- 
Dotigias Corporation) 

Hertz (frequency in cycles per 
secon 

Kennedy Space Center 

Main fuel vaive 

Millimeteis of mercury (vacuum) 
Main oxidizer valve 

Mixture ratio control valve 
Mississippi Test Facility (NASA) 
National Aeronautics and Space 
Administration 

Net poaitive suction head 
Oxidizer turbine bypass valve 
Propellant utilization 

Sacramento Test Site 
(McDonnell-Douglas Corporation) 
Seal Beach (Sprce Division) 
Spark igniter cable 

Start tank discharge valve 
Vertical Assembly Building (KSC) 
Vibration safety cutoff. 


4. DEFINITIONS, 


Stage Contractor 


McDonnell- Douglas 
Corporation (SIVB stage) 
or Space Division, 
Rockwell International 
(SU stage) 


28 x 30 x 32x 34 38 x 40 
92 x 94 x 97 x 99 x 101 x 106 


159 x 155 x 157 


e 


Bi x 53 


188 x 198 x 200 x 202 x 200 x 215 x 218 


Engine Baseline MD Configuration 


Engine Contractor 


Customer 


Uninstalled engines 


Installed engines 


Damage is not 
allowable. 


Engine service 
life 


Engine start 
Component 
cycle 


Gimbal cycle 


Leakage is not 
allowable, 


Nonrestart- 
mission engines 


Change No. 7 - 9 March 1973 


109 x 111 x 116 
158 x 161 x 103 


Introduction 


Bix G4x 68 10x 72x 76 
125x127 132 x 134 
164x168 170 x 173 


219 x 226 x 230 


285 x 289 x 293 x 298 x 303 x 314 x 316 


Rocketdyne Division, 
Rockwell International, 
and its designated repre- 
sentatives, such as field 
engineering personnel 


NASA and its designated 
representatives 


Engines installed ona 
handler or stored 
vertically 


Engines installed in the 
BIVB stage or in the SII 
stage 


Defined in paragraph 
9 


eae 4, 
Defined in paragraph 
2.6.7 


Defined in paragraph 
2.5.7 


Defined in paragraph 
2.6.8 


Defined in paragraph 
2.5.0 


Defined in paragraph 
2.5.10 


SlIl- stage and SIVB-stage 
engines in a configuration 
that enables a single firing 
operation in flight. 
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Introduction 


® 


SIVB-stage engines in” 
a configuration that 
enables multiple firing 
operations in flight. 


Resturt-mission 
engines 


Required operations and, 
if applicable, the event 
and/or site scheduled 
for the performance of 
the operations. 


Activities 


Specific tasks to be 
performed during an 
activity and the condi- 
tions under which the 
tasks must be pen. 
formed. 


Requirements 


The acceptable results 
of tasks performed in 
accordance with the 
corresponding require- 
ments, 


Limits 


Special conditions, 
qualifications, results, 
or limitations that are 
complementary to the 
activity, requirements, 
and limits. 


Constraints 


Nonconstrathing tnfor- 
mation that highlights 
the activities, require- 
ments, and Mmiits. 


Remarks 


Activity required to 
verify that the engine 
meets minimum require- 
ments defined by the 
Engine Contractor. 
Activities listed without 
ECMR code may be per- 
formed but are not 
required by the Engine 
Contractor. 


Engine Contractor 
minimum require- 
ment (ECMR) 


5. CONFIGURATION IDENTIFICATION. 


Equipment Configuration. 


The MD {dentification symbol and the eqttipment 
model designation indicate the configuration of 
the equipment and distinguish tt from models 
incorporating different changes and from basic 
models, A basic, unchanged configuration of 
the equipment has no MD fdentification symbol. 


xX 
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MD fdentification symbols are added as changes 
affecting configuration are incorporated into the 
equipment. The MD {dentification symbol is 
stamped on the MD plate, which ts mounted 
near the engine nameplate. 


MD Identification Symbols. 


The MD identification symbol is a composite 
number that represents all the changes affecting 
configuration (MD changes) incorporated or not 
incorporated into the equipment. ‘The symbol 
represents a consecutively numbered series of 
MD changes. Any MD change, or sertes of 
MD changes, not {ncorporated is represented 
by an "X," Multi-digit numbers are under- 
lined, Two figures together represent the 
limits of a serles of incorporated MD changes. 
Figure 4 illustrates how MD changes incorpo- 
rated in the engine are represented by the MD 
identification symbol. 


Manual Reference. 


A reference that appears in the manual may re- 
fer to a series of MD changes or to an individual 
MD change; for example, ''MD9" refers to MD1 
through MD9, but "MD9 change" refers to the 
individual MD change 9. This latter type of 
reference, illustrated in figure 4, identifies 
separate sets of information required by differ- 
ences in configuration. When an MD reference 
appears in the manual, examitie the MD identi- 
fication symbol on the equipment to determine 
which set of information is appiicable. 


6. ADDITIONAL DATA AND INFORMATION. 


The following documents provide additional in- 
formation on the J-2 rocket engine (figure 5) 
and J-2 ground support equipment and tooling. 
The instructions in the manuals are used more 
effectively when each manual ts current and 
complete. (See figure 6, ) 


R-3826-1, J-2 Rocket Engine Data Manual, 
This manual provides descriptive, operational, 
and performance data. 


R-3825-1B Introduction 


R-3825-3, J-2 Rocket Engine Maintenance and R-3826-4, J-2 Rocket Engine Mlustrated Parts. 
Repair Manual (Volume i This manual pro- Breakdown Manual, This manual sts and i) lus- 


vides engine handling, component removal trates the parts required for maintenance-le ve) 
and installation, post-maintenance testing, support of the J-2 rocket engine, including 
and in-place tube welding requirements and closures for the assembled J-2 rocket engine 
procedures. and its individual components and parts. 

bo D, orsten ops R-3825-5, J-2 Rocket Engine.Grotirid Support 
R-3826-3, J-2 Rocket Engine Maintenance and Equipment Maintenance and Repair Manual 
Repair Manual (Volume If), This manual con- (Volumes I and II), This manual provides 
tains component repair and testing, and prein- maintenance and repair data for engine ground 
stallation testing: procedures for individual support equipment. 


engine components, 


MD CHANGES INVORPORATED 


MD IDENTIFICATION SYMBOL 
MD9 SE aay ee a 
Mp4 4% 8X1012 eee fe oe 
MDX69X ti 
MANUAL REFERENCE 
MD9 ISS EEE ea NSO 
MD9 CHANGE 


MDL2 


MD12 CHANGE | | | l | | l | l | a 


NOTE: A HORIZONTAL LINE WITHIN THE CHART INDICATES THE MD 
st tae REFERRED TO IN THE SYMBOL OR REFERENCE AT 
THE LEFT, 


Figure 4. MD System 
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E 


mA RUN A 


Figure 5. J-2 Rocket Engine 
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USE YOUR MANUAL ONLY IF CURRENT 
AND COMPLETE 


Manuals that are not current and complete 
are not authoritative documents and are not 
to beused, The following outlines {he method 
for determining whether your manual is cur- 
rent and complete. 


A. DETERMINING CURRENCY, To besure 
that yours js the latest issue of the manual, 
refer to Configuration Identification & Status 
Report , which §s revised monthly and lists 
the technical manual numbers, titles, unin- 
corporated supplements, and latest change 
or revision dates, Your manual must have 
a tithe page with the same or Inter date than 
the date shown in the Configuration Identifi- 
cation & Status Report. Your manual must 
also include the unincorporated supplements 
listed in the Configuration Identification & 
Status Report, or if your manual is later than 
shown in thereport, the unincorporated sup- 
ploments listed in the Manual Data Supple- 
mont Record in your manual. If your title 
pare jacorporates two dates as ilustrated be- 
low, compare the change (lower )date. Ifyour 
manual is not current, obtain a current copy 
through your technical manual supply system, 


O) Port tounge 


ay Naor 


24 1ULT 196) 
CHANGE NO 2+ 2 TELY 1968 


B. DETERMINING COMPLETENESS. ‘To 
bo suro that your manual is complote, make 
N page-by-page comparison of its pages to 
thogo Iisted in the List of Effective Pages. 
Tho List of Effective Pagos, which shows the 
change status since the basic fasue or Inst 
revision, is found on the alphabotically lot- 
tered page(s) Immediately following the tithe 
page. All pages, except supploments, are 


Introduction 


listed with their issue dates, Manual pages 
thatare dated must have the same date as that 
appearing in the List of Effective Pages for 
that page, Unchanged pages are Histed as 
"“original’ and are not dated, 


HOW TO KEEP YOUR MANUAL 
UP-TO-DATE 


As design changes are made to the rocket en- 
gine and ground support equipment and better 
methods of maintenance are discovered, your 
manual is periodically changed, revised, or 
supplemented. The following steps will help 
you keep your manual up-to-date: 


A. CHANGES, Updating by adding to or par- 
tially replacing existing pages is defined as 
a change. Changes can be Identified by the 
change notice on the new title page. 


Go bares Guanate eacay svesesens 


tog FUE PAGES OF PENVIOUS Bate 
toe sbonged pepe 09 bees 
Pree ve Demos mreeveeed poyee 


Tocollaten change, rofor tothe Filing Instruc- 
tons sheot tssued with the manual and procoad 
ns follows: 


1, Remove tho pagos Hsted inthe "Remove" 
column of tho Filing Instructions shoot 
from tho manual and dostroy thom, Do 
not concorn yourself with tho data on tho 
opposite aide of the deloted page since, 
If this dato ts not dolotod, ft {8 replaced 
In tho chango package. 


2. Insort all pages Msted In the “"Insort" 
column of the Fillng Instructlons sheot 
In sequence, Pages with a suffix lottor 
aro insortodtn alphabotical order follow- 
Ingthe pago withthe samo bagie numbor: 
for oxamplo, pagos 3-14A, 3-143, ote, 
follow pao 3-14, 


GEN-NASA-1A 


Figura 6, How to Maintain You Manual (Sheet 1 of 2) 
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If you are unsure of the status of any C. SUPPLEMENTS. Updating that author- 


page or pages, refer tothe List of Effec- izes the addition to, or alteration of, the ex- 
tive Pages and make sure your manual isting data in your manual is defined as a 
contains pages (with the corresponding Manual DataSupplement. Informationon how 
change dates) listed in the List of Effec- toinsert supplements is found in the supple- 
tive Pages. ments. 


4. Remove manual supplements that have HOW TO KEEP ABREAST OF THE LATEST 
been incorporated, CHANGES TO TECHNICAL DATA 


NOTE Changes and/or additions to technical data 

are identified by a vertical bar (change bar) 

Incorporated supplements can be in the margin of the page adjacent to the 
determined by reviewing the newly changed data, A direct comparison between 
issued Manual Data Supp:ement the new (identified by the change bar) and the 
Record, old data will help you jn identifying specific 


changes made, 


B. REVISIONS, Updating by replacing all 
the existing pages of a manual is defined as 
a revision. Revisions canbe identified by the 
roplacement notice on the new title page, 


. 
ot nee tans we peees 


0 paras) toceg 


THIS CUNLICATION REPLACES TECHNICAL 
MANUAL R-XXXX--X DATED 1 AUT 1969 


To collate a revision, procead as follows: 


1, Romoveand destroy all existing pages of 
your manual except Manual Dato Supple- 
monts that have not beon incorporated. 


NOTE 


Unincorporated supploments can be 
idontif_ied by roviewIng the Manual 
Datn Supplement Record supplied 
in the revision. 


2. Insert the new pages in your cover, 


GEN-NASA-2 


Figure 6. How to Maintain Your Manual (Sheet 2 of 2) 
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Section I 


SECTION I 


OPERATING REQUIREMENTS 


SCOPE, This section outlines the scheduled 
and nonscheduled authorized engine activities 
and the requirements, Hmits, and constraints 
necessary to satisfactorily comply with these 
activities, 


Scheduled Authorized Field Activities, figure 
1-1, lists from left to right the major engine 
events with respect to engine status (an unin- 
stalled engine or an engine installed in a stage), 
All activities for cach event should be accom- 
plished bofore starting the next event, Actiyl- 
ties listed for cach event may be performed in 
any order unless otherwise specified in the 
referenced activity paragraph contained in the 
requirements, limits, and constraints tabular 
presentation, 


Nonscheduled Authorized Field Activities, flg- 
ure 1-2, lists the activities that must be per- 
formed during nonscheduled events, The ovents 
listed across the top of this figure are grouped 
to reflect the location and conditions that pre- 
vallod at the timo the nonscheduled activity 
became novossary, Tho listed ordor of those 
avents 1s not acquence oriented; therefore, the 
activitios may bo performed in any urder unless 
othorwise spooified In the referenced notivity 
paragraph contained in the requirements, Mmits ; 
and conatvaints tabular presentation, During 
lage nucoptanco test and Inunch abort actly- 
itlos, it is assumed that abort was not cnusod 
by engine-nasociated probloms, 


Requirements, limits, and constraints are pre- 
sented In tabular form immediately following 
figure 1-2, These activities must be accom- 
plished during that phase of scheduled or non- 
scheduled engine flow specified in figures 1-1 
and 1-2, During compHance with these actiyi- 
ties, the following general requirements shall 


apply, 


a, The safety precautions specified in seu 
tion II must be complied with, 


b. When tho activity requires the application 
of a specific purge, the purge pressures and 
flowrates specified in section II must be applied, 
unless otherwise specified, 


c. When an activity requires pressurizing or 
purging a system or component, the fluid re- 
quirements specified in section II must be com- 
plied with, 


1-1 


Section I R-3825-1B 
3 th o 
Z E H| & 4 re : 
oot ce) 73] 
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INSPECTIONS 
(c (c) 
A] Engine visual 1,1,1 1,1,1 1,1,2 1,1,9 1,1,4 1,1,9 ae ’ 
a 
2] Engino Log Book orifice verification 1,1,13 1,1,13 1,1,13 
3] Engine Log Book audit 1,1,14 1,1,14 (a) 
a 
4| Engine gimbaling clearance check 1,1,16 
(a) (a) (a) (c) (a) (a) (a) (a) (al (a) (a) (a) (a) (a)! (0) (a) 
6] Humidity 1,1,16 [1,1,16 ]1,1,18 /1,1,16 [1,1,16 |1,1,16 1,1, 16 |1,1,17 11,1,17 |1,1,16 }1, 1,16 1,1,16 |1,1,17 |1,1,17 ]1,1,18]1, 1, 16 
EJ5A} Stress corrosion inspection 1,1,10 1,1,19 1,1,10 1,1,19 1,1,10/1, 1,19 /1.1, 10 
ELECTRICAL TESTS 
6} Flight Instrumontation system test 1,2,1 1,2,4 aes 
7) Propellant utilization valve test (engines 1,2,2 1,2,7 
not Incorporating MD366 or MD371 change) 
§} Mixturo ratio control valvo tost (ongines 1,2,2A 
incorporating MD360 or MN371 change) 
(b) (b) (b) (b) 
9} Ignition-phase control valve, mainstage 1,2.9 22.9 1,2, 02,0 
control valve, start tank discharge valve 
control valve, helium control yalve, hellum 
{ank omeorgoncy vent valvo, start tank 
omorgonoy vont valve, and mixturo ratlo 
control valvo roslatanco tent 
(b) (b) (b) (n) 
10} Engine oloctricnl aystom rosistance-to- 1,2,10 1,2, 10 1,2.10 jl, 2,10 
ground tont 
» (b) 0) 0 
11] Engino olectrical safety clreult test 1.2.3 [1.2.3 1,2,11 1,2, 11 1,2,11 {f,2,11 
(b) (b) b (n) 
12] Spark ignitor teat 1,2,12 |1,2, 12 1,2,12 1,2,12 fl, 2,12 
LEAK AND FUNCTION TRHSTS 
(n) (c) (n) (c) (n) (a) (n) 
13] Elootricnl control assombly package and 1,3,1 1.3,1 1,3,1 1.3.1 1,3,1 1,9,1 |1.9.1 
primary and auxtiary Might instrumontation 
packago prossure mensuroment 
fy Fngino Contractor minimum requiromont, 
b) Must bo porformod within 6 months aftor romoyal from Blorage controlled environment, 
(c) Muat bo porformod within 14 days aftor removal from storago controlled enyironmont, 
1-2 Chango No, 9 - 16 March 1075 Figuro 1-1, Schedulod Authorized Flold Actlvittos (Sheat 1 of 6) 


A 


(a) (a) (a) 
1,1,10 |1,1, 41 ]1,1, 12 
(a) 

1,1,14 

1.1.19 

(a) 
(n) 12.4) 

1,2,8 1,2,8 
(n) (n) 
1,2,6A 1,2. 0A 


Activity Number 


Event 


Activity 


LEAK AND FUNCTION TESTS (cont) 

Spark igniter cable pressure measurement 
Start system lest 

Start tank emergency vent valve test 

Start tank mass-loss test 

Start tank prossure-decay test 

Start tank discharge valve piston and piston 
Ilp seal loak tost (ining not incorporating 
MD276 change) 

Start lank discharge valvo platon lip seal 
leak teat on engines with STDV 304386 
(M1276 change) 


Start tank discharge valve swing gate 
lonk test 


Oxidizor turbopump torque test 
Fuel turhopump torque test 
Oxidizor food aystom tent 


Oxkdizor turbopump primary seal drain 
Hine burst dlaphragm loak tost 


Fuol food system test 
Fuol turbopump secondary soal leak tost 
Purgo syslom tost 


Purgo manifold systom customor-connect 
lonk tost 


Fuol lurbopump primary seal drain 
customor-connect leak tost 


Pn Pe Dae 
(a) Engine Contractor minimum roquiromont, 
(b) Must bo portormed within 6 months aftor removal fr 
(c) Must bo porformod within 14 days after romoval fr 


hatter eR man ea Sierras innit ote torment nts mune 


nn’ 


HB AND SB 


STAGE 


UNINSTALLED ENGINES 


[=] 
(o) 
2 
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AR 


(a) (c) 
1,3,2 1,3,2 
1,3,3 
1,3,6 
(b) 
1,3,7 |1,3,7 
(b) 
1,3,14 |1,9, 14 
t 


») 

1,3,16 }1,3,15 
(b) 

1,3,16 [t,3,16 


(b) 
1,9,21 |1,3, 21 

b 
1,3,25 |1,3, 26 
1,3, 27 


om slorage controlled environment, 
om slorage controlled onvironment, 
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Manufacturing 


Past- 


1.3.4 


1,9,17 


1,3, 42 


1,3, 20 


1,3,90 


os. 


Storage 


From Storage 


Preparation 


Removal 


1,3, 18 


(I) 
1,3,23 

(b) 
1, 3, 20 


™ | Shipment 


Miguro 1-1, Scheduled Authorized Fleld Acttvitles (Sheat 2 of 6) 


Preparation 


Inspection 


Receiving 


Storage 


21 Storage 


(a) 
1,3,2 


Section I 


STAGE/VEHICLE (KSC) 


i bo 
a ro] g 
& | 5% S| Sh] « 
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ce | ae PEER 
ee Ia 6 oAnlOAaB| 34 
oe ee ae 
(c) (a) 
1,3,2 1,3,2 
(a) 
1,3,5 
(a) 
1,3,6 1,3.6 
(a) 
1,3,7 1,3,7 
(b) (a) 
1,3,8 }1,3.8 3,8 
(b) (a) 
1,3,10 |1,3, 10 
1,3, 12 
(a) 
1,3,13 
(iv) (a) 
1,3,14 [1,3, 14 
(b) (a) 
1,3, 16 |1,3, 16 
(1») (n) 
1,3, 10 |1,3, 19 
(a) 
1,3, 20 


(bv) (it) 

1,3, 24 1,3, 24 
(b) (n) 
1,9,.26 j1,3, 26 
(a) 

1,3, 20 
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HB AND SB 


UNINSTALLED ENGINES STAGE STAGE/VEHICLIE (KSC) 
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5 ge] elas] 2 | ga] ae] fe] ¢ | gal # | gel Bel f | ge CP EECIELE 
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si) 2 }di| 8 | as| 82) ak | 2 | 8k] 2 | £8) afl e | af aa |Saeleae 
LEAK AND FUNCTION TESTS (cont) 
Oxidizer turbopump Intermediate sonal 1,3,31 
purge check valve reyerse-leak test 
Fuel turbine seal purge check valve 1,3, 92 1,3,32 
reverse-leak test 
Oxidizer turbine seal purge check valye 1,3,33 1,3, 33 
reversa-lenk test 
Oxidizor turbopump primary seal drain t,3,34 1,3,34 ‘ 1,3,94 
line leak test 
Fuel turbopump primary seal drain check 1,3,35 1,3, 36 
valve roverse-lonk test 
Fuel turbopump primary seal purge chock 1,3,30 1,3, 36 
valve revorso-lonk tort 
Fuel turbopump primary seal dratn chock 1,3,37 1,3,37 
valve flow test 
(b) (b) (b (n) 
Gas gonorator oxldlzer purge check valve 1,3,38 |1,3,38 1,3,38 1,3, 38 1,9, 98 
rovor'so-lonk tont 
(b) (b) (b) (n) 
Rodundant purge cheek valvo rovorso-lmk teed 1,3, 38AL,3,38 1,9,98 1,3,30A1,3,38 
() 
Matn oxldizor valvo sequonco control valve 1,3,90 
lip soal lonk tost 
Gas fonorator equalization Hno leak toat 1,3,40 
(a) 
Phoumatle control system tost 1,3,41 1,9,42 1,3,44 
a) 
Holtum supply systom lonk toast 1,3,46 1,3,:16 
(n) 
Hollum tank omeroney vent control 1.3.46 
valvo (ost 
09) 
Hellum supply system mags-loss tost 1,3,47 [l.3.47 
(b) (b) (n) 
Hollum supply systom prossure-decay lost 1.9.48 1,4,40 11,9,48 


ee oe 


(a) Engine Contractor minimum roqulromont, 
(b) Must bo performed within 6 months aftor removal from storage controlled environmont, 
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Launch 
Preparation 
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HB AND SB 
UNINSTALLED ENGINES STAGE STAGE/VEHICLE (KSC) 


hi] 
Q 
: Fae i 
= Activity ag ‘ . | gal ¥ 
nln ela 
3 ga | 3 gel 2 
4 a 7) A a fy oO 
LEAK AND FUNCTION TESTS (cont) Aj eai{tct{ptl{e 
Helium supply system pressure-decay test 
(SIVB atage only) 
Hellum supply syatem prossure-lecay test 
(SIT stage only) 
Gas genorator and exhaust system toast 1,3,40 
Thrust chamber test 1,3,60 
Oxidizer tank pressurization system 1,3,63 
lenk toat 
; n 
Start tank voent-and-rellof valve drain 1, 3,66 1,3, 67 1,3, 68 
lenk teat 
(b) (b) (b) (a) 
Mainstage OK pressure switch tent 1,3, 60 fl, 3,50 ars 1,3, 60 Baier 
b b a 
Mainstage OK prossure switch 1,3,61 1,3, 61 1,3, 61 
prossure-decay toat 
ib) (b) (b) (a) a) (n) 
Engine acquonce test 1,3,62 11,3,62 1,3,63 aa maar wees 1,3,64 | 1.3.04 1,3, 04 
i b b a 
Englno pnoumatic systom helium usage tost 1,3, 05 1,5,65 |1,9, 06 
a 
Oxidizor and fuel inlet ducts torstonal 1,3, 06 
hollows lonk-tost 
STORAGE AND SHIPMENT PREPARATION 
(n) (n) (n) 
Engino storage 1,4,1 1,4,2 (a) 1,4,2 
ny 
Englno shipmont 1,4,4 
SERVICING 
Propollant loading proparation 1,5,2 1,62 
Thrust chambor condittoning 1.6.3 1,6.3 
Hollum tank condittontnyg 1,6.4 1,6.4 
Start tank purging , 1,6.6 1.5.6 


i) Engine Contractor minimum requiromont, 
b) Must be porformod within 6 months aftor removal from storage controlled onvironmont, 
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Section I 


Event 


Activity 


3 
: 
F 
(4) 
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SERVICING (cont) 

Start tank conditioning 

Start tank depressurization 

Helium tank depressurization 
Thrust chamber Jacket drying 

Fuel system drying 

Oxidizer system drying 

Gas generator and oxidizer lino drying 
Gas gonorator and fuol no drying 
Start syatem drying 

Turbine and oxhauat systom drying 
Purge mantfold systom drying 


Oxldlzor domo and gas gonorator oxidizor 
Injector drying 


Pnoumatic systom drying 
Calips chockout lino drying 


Gas gonorator control valvo, oxidlzor 
turbine bypass valvo, main tuol valvo, 
maln oxldizor valyo, and on onglnop 
Incorporating MD300 or MD371 change, 
mixture ratio contro) valvo drying 


Start tank vont-and-rollof valve drying 


Oxidlzer and fuol Inlet ducts torstonal 
bellows drying 
Vont port chock valve actuation 


Vont port check valvo replacomont 


Thrust chamber tomporaturo transducer 
heal sink compound replacement 


ia) ee Ponlelicton minimum requirement, 


» performed f 
0+ 16 March 1076 
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UNINSTALLED ENGINES 


STAGE 


Removal 
From Storage 


Storage 
Preparation 


[ome 


Manufacturing 


Post- 


i 
Ewen Re 


{3 | Checkout 
rt | Shipment 


(0) 
1,6, 20 
0 
1.6, 20 


f reaulrements hive been satisfied since alate test-firina. 
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STAGE/VEHICLE (KSC) 


g | Storage 


1,63 


Activity 


HANDLING 


Engine installatton 


Oxidizer and fuel inlet duct alinement 


Engine cover and closure removal 


Engine cover and closure installatton 
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HB AND SB 


Event UNINSTALLED ENGINES STAGE 


w th Fy) 
d tp £ tw ae 
bb & B § 4a a] Ps] ° te 
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a an Cc pd | el rr, oe 
(n) (a) 
1.6.1 |1.6.4 
(1) 
1.6.2 
1,6, 13 1.6.13 | 4.6, 13 
(c) (a) (c) 


1,6,19 


1.6.19 


(a) Engine Contractor minimum requirement, 
(c) Must be performed within 14 days after removal from storage controlled environment, 
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Countdown 
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Inspection and 
Readiness Test 


From Storage 


d 
o 
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Inspection 


g 
: 
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Receiving 
Storage 
Storage 


Flight 
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1,6,165 |1,6,13 
1,6,19 1,6, 22 
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Activity Number 


= R-3826-1B 


ALL SITES 


Activity 


> | Engine Removal From Storage 
Uninstalied Engine Shipment 


ive] 


INSPECTIONS 

Engine visual 
Humidity indicators 
RLECTRICAL TESTS 


Engine cutoff command 


Engine cutoff reset 
SHIPMENT PREPARATION 
Engine shipment 

SERVICING 

Start tank depressurization 
Start tank purging 

Helium tank depressurtzation 
Thrust chamber jacket purging 
HANDLING 

Engine removal 


Engine cover and closure installation 


Section I 


STAGE 
VEHICLE (KSC) 


Launch 
Countdown 
Abort 


Launch Countdown 


Rescheduled 


Launch Countdown 
Recycled 


1.1, 11 
1.1.15 


1.2.16 | 1,2,16 
152; 1" 


Figure 1-2, Nonscheduled Authorized Field Activities 
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Activities 


REMOVAL. FROM 
STORAGE 


Requirements 


Visually inspect: 


a. Exposed and accessible portions 
of engine ior: 


(1) Damage incurred in shipping. 


{2) Missing or damaged closures 
and protective covers: 


(a) 


(b) 
(c) 


{d) 


{e) 


(£) 


(g) 


(h) 


(i) 


i) 


(k) 


(Y) 


Thrust chamber exit 
closure. 


Thrust chamber cover. 


Heat exchanger bellows 
covers. 


Four fuel inlet duct 
bellows covers. 


Four oxidizer inlet duct 
bellows covers. 


Two oxidizer turbine by- 
pass duct bellows covers. 


Three turbine crossover 
duct bellows covers. 


Twelve oxidizer and fuel 
inlet duct bipod covers. 


Helium high-pressure 
relief valve dust cover 
(engines incorporating 
MD275 or MD362 change). 


Three fuel bleed line 
covers. 


Oxidizer turbine seal 
drain line closure. 


Fuel turbine seal drain 
line closure. 


Limits 


Damage is not allowabie. 


Missing or damaged 
closures or protective 
covers are not allowable. 


be a 
Special Constraints 


and Remarks 


Cumponent removal or 
system disassembly is 
not required. ; 


Protective covers and 
closures must be removed 
only 2s necessary to per- 
form 2 particular inspec- 
tion task and must be cor- 
rectly reinstalled as soon 
as inspection task is 
completed. 
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Special Constraints 


Paragraph 


Li 
(cont) 


Requirements 


(m) Oxidizer turbopump 
primary seal drain 
line closure. 


{n) Oxidizer turbopump 
intermediate seal purge 
check valve vent line 
closure. 


(o} Fuel turbopump primary 


seal drain line closure. 


(p) Purge control valve vent 


line closure. 


(q) Fluid line interface 
closures. 


(r) Electrical harness pro- 
tective covers. 


(s) Electrical connector 
closures. 


(t) Fuel and oxidizer inlet 
duct closures. 


(3) Damaged lockwire. 


(4) Damaged identification on 
lines and flexible hoses. 


Gimbal boot for tears, damaged 
convolutions, and security. 


AST for: 


(1) Spark igniter cable ablative 
protective covering damage. 

(2) Fuel and oxidizer line 
damage. 

(3) Clearance between fuel and 


oxidizer lines and main 
injector. 


Limits 


Damaged, broken,or 
loose lockwire is not 
allowable. 


Obliterated or missing 
identification is not 
allowable. 


Damage is not allowable. 


See figure 1-3 for damage 
limits. 
Damage is not allowable. 


Minimum allowable clear- 
ance is 0.030 inch. 


and Remarks 


Instrumentation pickups 
attached to propellant lines 
are allowed to contact other 
surfaces. 


Ap -GeGe-t 
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ra Special Constraints 


ey Paragrapiz Activities Requirements Limits and Remarks 
So 
Lit d. Thrust chamber for damage. See figure 1-3 for damage 
(cont) limits. 
e. Injector face for corrosion Damage or corrosion is 
or damage, not allowable. 
f. ECA and primary and auxiliary 
FT packages for: 
{1) Pressurization valve Looseness of swivel nut Torque check is not 
swivel nut security. is not allowable. required. 
(2) Protective cap installa- Missing or improperly 
tion. installed protective caps 
are not allowable. 
(3) Bonding cable damage, Damage is not allowable. 
(4) Bonding cable security Looseness at cable termi- 
at termination points. nation point is not allowable. 
g. Start tank insulation cover See figure 1-3 for damage 
fer damage. limits. 
h. STDV hose for chafed or See figure 1-3 for damage 
damaged braid. limits. 
it. Oxidizer inlet duct for: 
(1) Bellows convolution See figures 1-3 and 1-4 
damage. for damage hmits. 
(2) Missing rol! pins. Missing roll pins are not 
allowable. 
j-  Oxidizer high-pressure duct Looseness of rods is not 
for rod installation. allowable. 
k. Heat exchanger antiflood check Broken or loose lockwire 
valve for proper safetywiring. is not allowable. 
1. Oxidizer turbine exhaust duct 
and manifold for: 
(1) Dents Damage is not allowable. 
(2) Convolution distortion. Distortion is not allowable. 
(3) Dented bellows. Dents are not allowable. 
(4) Verification of accessory Missing or improperly 
mounting pad closure installa- installed closure is not 
tion. allowable. 
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Special Constraints 
Paragraph Activities Requirements Limits and Remarks 


m. 


Lt 
(cont) 


Fuel inlet duct for: 
(1) Bellows convolution demage. 


(2) Missing roll pins. 


Fuel turbopump insulated volute 
cover for damage. 


Fuel high-pressure duct and fuel 
bleed line insulation for cracks, 
cuts and gouges. 


Fuel high-pressure duct for rod 
installation, 

Fuel turbine exhaust duct and 
manifold for: 


(1) Dents. 

{2) Convolution distortion. 

(3) Dented bellows. 

(4) Verification of torque access 
cover installation. 

GG for chafed or damaged braid 

on propellant inlet iines. 


Vent port check valves for 
restrictions. 


Electrical and instrumentation 
armored harnesses for: 


(1) Identification. 


(2) Cleanness. 


(3) Exterior armor braid 
damage. 


See figures 1-3 and 1-4 for 
damage Emits. 


Missing roll pins are not 
allowable. 


See figure 1-3 for damage 
limits. 


Damage is not allowable. 


Looseness of rods is not 
allowable. 


Dents are not allowable. 
Distortion is not allowable. 


Dents are not allowable. 


Missing or improperly 
installed cover is not allow- 
able. 


See figure 1-3 for damage 
limits. 


Impaired seating capability 
of valve is not allowable. 


Tape or lockwire must not 
be over top of valve. 


Missing or obliterated identi- 
fication is not allowable. 


Dirt, dust, moisture, or 
foreign particles are not 
allowable on harness exterior. 


See figure 1-3 for damage 
limits. 


Ul -9286-4 
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co Special Constraints 
m Paragraph Activities Requirements Limits and Remarks 
L111 (4) Clearance between harness Mizimum allowable clear- 
(cont) and lines (tubing) less than ance s 1/8 inch. 
2-inch OD. 
(5) Contact with compuncrts or Direct contast is not allow- Indirect contact is acceptable, 
lines that contain or flow able except for normal such as harness contact with 


hot-gas products. 


(6) Contact with sharp edges. 


(7) Overmold damage. 


Electrical and instrumentation 
harness connectors for: 


it) Damaged rubber boots. 


(2) Identification. 


Interface electrical and instru- 
mentation connectors for: 


(1) Damage. 
(2) Identification. 


Interconnecting pneumatic 
tubing for: 


{1} Distorted lines- 
{2) Leak-test pins missing 
at flanges. 


Instrumentation lines for bends 
at line weid joint to stub-out 


fitting. 


concections {electrical con- 
nectors connected ta com- 
ponents Installed in system). 


Contact is not 2]lowable 
with edges having radii that 
are less than 0.12 inch. 


See figure 1-3 for damage 
limits. 


See figure 1-3 for damage 
limits. 


Missing or obliterated 
identification is not allowable. 


See figures 1-3 and 1-5 for 
damage limits. 


Missing or obliterated identi- 
fication is not allowable. 


Line distortion is not allowable. 


Missing leak-test pins are not 
allowable. 


Maximum allowable bend 
angle at stub-oct weld is 
10 degrees. 


2 support attached to hot-gas 
component. 


Wher dstermining extent of 


adhesion o> bonded area, over- ; 


mold must not t= flexed, pried, 
or pulled away from armor 


braid or other-surface on which 


it is positioned. Heat- . 
shrinkable overmolds | are not 
intended as moistire. seals. 


Torque relaxation of. connectors 


is 2 normal occurrence? ‘con- 
nectors must not t be. checked. 
for torque relaxation and must 
not be retorqued®” 


Line must not be straightened. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
Lil y. Customer connect fMuid lines for: 
(cont) 
(2) Chafed and damaged braid. See figure 1-3 for damage 
limits. 
(2) Customer-connect flange Damage is not allowable. 
and flange sealing surface 
damage. 
(3) Clearance between lines and Minimum allowable ciear- Contact is allowable 
adjacent surfaces. ance is 1/8 inch. between engine fluid 
interface lines from the 
engine support bracket 
to the customer connect 
interface. 


Zz. Lines of less than 2-inch CD for: 


(1) Clearance between lines and Minimum allowable clear- Lines are allowed to contact 
adjacent surfaces. ance is 1/8 inch. thermal insulation (includ- 
ing electrical harness 


boots), oxidizer and fuel 
turbopumps (if lines are 


installed as part of turbo- 
pump), and engine support 
bracket. 
(2) Clearance veiween stage static Minimum allowable clear- 
instrumentation line GGia and ance is 0.060 inch. 
MOV housing. 
(3) Clearance between fuel bleed Minimum allowable clear- 
line and start tank gaseous ance is 0.030 inch. 
refill line. 
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em 

' 

@ Paragraph Activities Requirements Limits and Remarks 
a 
lil aa. Lines containing flexible sections Clamps are not allowable 
(cont) for clamps on flexible sections. on flexible sections of lines. 


ab. Enter inspection information in 
Engine Log Book. 


1.1.2 ENGINE VISUAL Visually inspect: 
INSPECTION 
AFTER INSTAL- 
LATION. IN STAGE a. Exposed and accessible portions Component removal or 
of engine for: system disassembly is 
not required. 

(1) Damage incurred in Damage is not allowable. 
installation. 

(2) Required closures and Missing or damaged clo- Protective covers and 
protective covers installed sures or protective covers closures must be removed 
or damaged. are not allowable. only as necessary to perform 

a particular inspection task 
and must:be correctly re- 
installed as soon as inspec-- 
tion task is completed. 
b. Thrust chamber and thrust See figure 1-3 for damage 
chamber tubes for damage. limits. 
c. Start tank insulation for See figure 1-3 for damage 


damage. limits. 
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Paragraph Requirements Limits and Remarks 
1.1.2 d. Electrical and instru- 
(cont) mentation harnesses 

for: 

{1) Exterior armor See figure 1-3 fordamage 
braid damage. limits. 

(2) Overmold damage. See figure 1-3 for damage When determining extent 

limits. of adhesion or bonded 
area, overmold must not 
be flexed, pried, or pulled 
away from armor braic 
or other surface on which 
it is positioned. Heat- 
shrinkable overmolds are 
not intended as moisture 
seals. 

(3) Clearance between Minimum allowable clear- 
harness and lines ance is 1/8 inch. 

(tubing) less than 
2-inch OD. 

(4) Contact with compo- Direct contact is not Indirect contact is accept- 
nents or lines that allowable except for able, such as harness 
contain or flow hot- normal connections (elec- contact with a support 
as praducts. trical connectors connected attached to kot-gas compo- 

to components installed in nent. 
system). 

(5) Contact with sharp Contact is not allowable 
edges. with edges having radii 

that are less than 0. 12 
inch. 
e. Electrical and instrumenta- 


tion harness connectors 
for: 


(1) Damaged rubber boots. 


(2) Damaged lockwire. 


See figure 1-3 for damage 
limits. 


Damaged, broken, or loose 
lockwire is not allowable. 
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Special Constriints 


Paragraph Activities Requirements Limits and Remarks 
1.1.2 f. Interface instrumentation Broken. damayed. or loose 
{cont) harness connectors for lockwire is not allowable. 
damaged lockwire. 
gz. Customer-connect fluid 

lines for: 

(1} Chafed or damaged See figure 1-3 for damage 
braid. limits. 

(2) Clearance between Minimum allowable clear- Contact is allowable 
lines and adjacent ance is 1/8 inch. between engine Quid 
surfaces. interface lines from the 

engine support bracket 
to the customer connect 
interface. 
Contact is allowable be- 
tween fuel bleed line and 
heat exchanger helium line 
from either side of engine- 
mounted fluid-line inter- 
face support bracket to 
first bend in heat ex- 
changer helium line 
(SIVB stage). 

h. Oxidizer and fuel inlet ducts Total misalinement of all Inlet-duct null-point index 

for correct alinement. 3 sets of index marks must marks are scribed in 3 

i. Enterinspection information in not exceed 0. 066 inch. places on circumference 

Engine Log Boolz. of duct. 

1.1.3 ENGINE VISUAL a. Visually inspect overall engine for Missing closures or pro- 
INSPECTION required closuresandprotective tective covers are not 
AFTER REMOVAL . Sel ceariee oo allowable. 
Te) x AG a ~ A er ecuon Ormation in 
FROM STAGE Engine foe Book. 
1.1.4 ENGINE VISUAL Visually inspect: 


INSPECTION DURING 


STAGE RECEIVING 


INSPECTION 


a. 


Exposed and accessible por- 
tions of engine for: 


(1} Damage incurred in shippin. 


(2) Required closures and pro- 
tective covers installed or 
damaged. 


(3) Damaged lockwire. 


Damage is not allowzble. 


Missing or damaged closures 
or protective covers are not 
allowable. 


Damaged. broken. or loose 
lockwire is not allowable. 


Component removal or sys- 
tem disassembly is not 
required. 


Protective covers and clo- 
sures must be removed 
only as necessary to per- 
form a particular inspection 
task and must be correctly 
reinstalled as suvon as in- 
spection taskis completed. 
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Paragraph Activities Requirements Limits and Remarks 
1.1.4 (4) Damaged identification Obliterated or missing The high-pressure relief 
(cont) on lines and flexible identification is not valve dust cover (engines 
: hoses. allowable. incorporating MD272 
(5) Damage incurred in handling. Damage is not allowable. change) does not have to 
b. Gimbal boot for tears, Damage is not allowable. be installed after stage 
damaged convolutions. and : receiving inspection at- 
security. KSC. 
ce. ASI for: 

(1) Spark igniter cable See figure 1-3 for damage 
ablative protective limits. 
covering damage. 

(2) Fuel and oxidizer Damage is not allowable. 
lines damage. 

(3) Clearance between Minimum allowable clear- Instrumentation pickups 
fuel and oxidizer ance is 0.030 inch. attached to propellant 
lines and main. line are allowed to 
injector. contact other surfaces. 

d. Thrust chamber for damage. See figure 1-3 for damage 
limits. 
e. Injector face for corrosior Damage or corrosion is not 
or damage. allowable. 
f. ECA and primary and aux- 

iliary FI packages for: 

(1) Pressurization valve Looseness of swivel nut is Torwie check is not 
swivel nut security. not allowable. required. 

(2) Protective cap Missing or uninstalled pro- 
installation. tective caps are not 

allowable. 

(3) Bonding cable Damage is not allowable. 
damage. 

(4) Bonding cable security Looseness at cable ter- 
at termination points. mination point is not 

allowable. 


Special Constraints 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
kro a a Oe a ee ee 
1.1.4 g. Start tank insulation cover See figure 1-3 for damage 
(cont) for damage. limits. 

h. STDV hose for chafed or See figure 1-3 for damage 
damaged braid. limits. 

i. Oxidizer inlet duct for: 

(1) Bellows convolution See figures 1-3 and 1-4 for 
damage. damage limits. 
{2} Missing roll pins. Missing roll pins are not 
allowable. 

j. Oxidizer high-pressure Looseness of rods is not 
duct rod installation. allowable. 

k. Oxidizer propellant system Cracks, cuts, or gouges 
insulation for cracks, cuts, are not allowable. 
and gouges. (SII-stage 
engines). 

l. Heat exchanger antiflood Broken or loose lockwire 
check valve for proper is not allewable. 
safetywiring (SI-stage 
engines). 

m. Oxidizer turbine exhaust 
duct and manifold for: 

{1) Dents. Damage is not allowable. 


(2) Convolution distortion. 
(3) Dented bellows. 
(4) Accessory mounting pad 


closure installation (SII- 
stage center engine}. 


Distortion is not allowabie. 
Dents are not allowable. 


Missing or uninstalled clo- 
sure is not allowable. 
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Paragraph Activities Requirerrents Liznits and Remarks 
1.1.4 n. Fuel inlet duct for: 
(cont) 


{1} Convolution damage. 
{2) AY .suxg roll pins. 
Fuel turbopump insuhkted 
veite cover for damage. 
Fuel high orcssure dact 
insulation f::. cracks and 
cuts. 


Fuel bleed line insulation 
for damage. 


Fuel high-presscre duct 
for rod installation. 


Fuel turbine exhaust duct 
and manif :d far: 


(1) Dents. 

(2) Cenvelntion distortion. 

(3) Deated bellows. 

(4) Verification of torque 
access corer installa- 
tion, 

Fuel turbopump seal drain 

and Oxidicer turbopump seal 


drain lines fer protective 
caps. 


See Ggures 1-3 anc 1-4 
for damage limits. 


Missing roll pins are not 
allowable. 


See figure 1-3 for damage 
limits. 


Damage is not allowable. 


See figure 1-3 for damage 
limits. 


Looseness of rods is not 
allowable. 


Dents are not allowable. 
Distortion is not allowable. 
Dents are 1.3t allowable. 
Missing or improperly 
fastalled cover is not 
allowable. 

Missing or improperly 


installed protective caps 
are not allcwable, 


G-Seee-u 


1 0}}9 9S 


cart 


Special Constraints 


Paragrape Activities Requirements Limits and Remarks 
1.1.4 u. GG for chafed or See figure 1-3 for damage 
(cont) damaged braid on limits. 
propellant inlet lines. 
v. Vent port check valves for Impaired sealing capability Tape or lockwire must not 
restrictions. of valve is not allowable. be over tes of valve. 
w. Electrical and instrumen- 
wton armared harnesses 
for: 
(1) Identifization. Missing cr obliterated 
identification is not 
allowable. 


(2) Sxterior armor braid 


(3) Clearance between 


(5) Contact with sharp 
edges 


Minimum allowable clear- 
ance is 1/8 inch. 


Pirect contact is not allow- 
able except for ncrmal 
connections (electrical con- 
nectors connected to conipo- 
nents installed in system). 


Contact is not allowable 
with edges having radii 
that 2re less than 0.12 

inch. 


Indirect contact is accept- 
able, such as harness 
contact with 2 support 
attached to hot-gas 
component. 
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Paragraph Activities 


Requirements 


Limits 


und Remarks 
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1.1.4 
(cont) 


f 


ab. 


(6) Overmold damage. 


Electrical and instrumenta- 
tion harness connectors 
for: 


(1) Suse rubber 
boots. 


(2) Identification. 


Interface electrical and 
instrumentation comec- 
tors for idertification. 
Interconnecting pneumatic 
tubing for: 
{1) Distorted lines. 
{2} Leak-test pins missing 
at flanges. 
Instrumentation lines for 
bends at line weld joint to 
stub-out fitting. 


Customer-connect fluid 
lines for: 


(1) Chafed ard damaged 
braid, 


See figure 1-3 for damage 
limits. 


See figure 1-3 for damage 
limi . 


Missing or obliterated 
identification is not 
allowable. 


Missing or obliterated 
identification is not 
allowable. 


Line distortion is not 
allowable. 


Missing leak-test pins 
are not allowable. 


Maximum allowable bend 
angle at stub-out weld is 
10 degrees. 


See figure 1-3 for damage 


limits. 


When determining extent of 
adhesion or bonded area, 
overmold must not be Mexed, 
pried, or puiled away from 
armor braid or other sur- 


face on which it is positioned. 


Heat-skrinkable overmolds 
are not intended as moisture 
seals. 


Line must not be straight- 
ened. 
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Paragraph Activities Requirements Limits and Remarks 

eS a ee SO 

1.1.4 (2) Clearance between lines Minimum allowable clear- Contact is allowable 

(cont) and adjacent surfaces. ance is 1/8 inch. between engine Quid 
interface lines from the 
engine support bracket 
to the customer connect 
interface. 


Contact is allowable be- 
tween fuel bleed line and 
heat exchanger helium line 
from either side of engine- 
mounted fluid-line interface 
support bracket to first 
end in neat exchanger 
helium line (SIVB stage). 


ac. Lines of less than 2-inch 


OD for: 
(1) Clearance between lines Minimum allowable clear- Lines are allowed to con- 
and adjacent surfaces. ance is 1/8 inch. tact thermal insulation 
(including electrical har- 
ness boots), oxidizer and 
fuel turbopumps {if lines 
are installed as part of 
turbopump), and engine 
szoport bracket. 
(2) Clearance between stage Minimum allowable clear- 
static instrumentation ance is 0.060 inch. 
line GGla and main axi- 
dizer valve housing. 
(3) Clearance beweer. fuel Minimum allowable clear- 
bleed line and start tank ance is 0.030 inch. 
gaseous refill line. 
ad. Clamps on lines containing Clamps are not allowable 
exible sections. on flexible section of 


lines. 


ae. Enter inscection information 
in Fugine Log Book. 


1.1.5 through 1.1.8 (Deleted) 


All data on pages 1-25 through 1-70 deleted. 
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Paragraph activities Requirements Limits und Remarks 
1.1.5 ENGINE VISUAL Visually inspect engine during Inspections in paragraphs 
INSPECTION preparation phase of test in 1.1.5.1 and 1.1.5.2 may 
FOR STAGE STATIC accordance with paragraph be interchanged as neces- 
TEST 1.1.5.1, and visually inspect sary for test conditions as 
engine as close to static- long as requirements and 
firing test as possible in accord- limits are not invalidated 
ance with paragraph 1.1.5.2. by so doing. 
Observe engine propellant sys- 
tem after propellant loading in 
accordance with paragraph 
11.5.3. 
115.1 Engine Visual Visually inspect: 
Boren Dae =a eee a. Exposed and accessible Component removal or 
Sage Sane test portions of engine for: system disassembly is not 
(1) Damaged lockwire. Damaged, broken, or loose required. 
lockwire is not allowable. 

(2) Identification on Obliterated or missing 
components, lines, identification is not 
and tlexible hoses. allowable. 

(3) Required closures Missing or improperly Closures >emoved during 
and protective covers installed closures or inspection musi be cor- 
installed uatil sched- protective covers are rectly reinstalled at end 
uled time for their not allowable. of inspection. 
removal for engine 
static firing. 

(4) Cleanness and moisture. Dirt, foreign objects. 

or moisture is not 
allowable. 

(5) Damage incurred in handling. Damage is not allowable. 

b. Gimbal boot for tears, dam- Damage is not allowable. 
aged convolutions, and 

security. 

ec. ASI for: 

(1) Spark igniter cable See figure 1-3 for damage 
ablative protective limits. 
covering damage. 

(2) Fuel and oxidizer Damage is not allowable. 
lines damage. 
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Activities 


Requirements 


Limits and Remarks 


eee EES 


(3) Clearacce between fucl and 
oxidizer lines and main 
injector. 


Thrust chamber for damage. 


ECA and primary and aux- 
iary FI packages for: 


(1) Pressurization valve 
swivel nut security. 


(2) Protective cap instal- 
lation. 
(3) Bonding cable damage. 


{4) Bonding cable security 

at termination points. 
Start tank insulation cover 
for damage. 


STDV hose for chafed or 
damaged braid. 


Oxidizer inlet duct for: 


iI) Bellows convolztion 
damage. 


(2) Missing roll pins. 


Oxicizer high-pressure duct 
tod installation. 

Oxidizer propellant system 
insulation for cracks, cuts, 
and gouges (SH-stage engines). 


Heat exchanger antiflood check 
valve for proper safetywiring 
(Sti-stage engines). 


Minimum allowable clear- 
ance is 0.030 inch. 


Instrumentation pickups 
attached to propellant lines 
are allowed to contact other 
surfaces. 


See figure 1-3 for damage 
limi 


Looseness of swivel nut is 
not allowable. 


Torque check is not 
required. 


iissing or improperly 
installed protective caps 
are not allowable. 
Damage is not allowable. 


Looseness at ezbie termi- 
nation poizi is not allowable. 


See figure 1-3 for damage 
limits. 


See figure 1-3 for damuge 
limits. 


See figures 1-3 and 1-4 for 
damage limits. 


Missing roll pins are not 
allowabie. 


Looseness of rods is not 
allowable. 


Cracks, cuts, or gouges 
are not allowable. 


Broken or loose lockwire 
is not allowable. 
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Requirements 


Special Constraints 
Limits and Remarks 
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1.1.5.1 lL 
(cont) 


r. 


s. 


Oxidizer terbine exhaust duct 
aad manifold for: 


i1) Dents. 

(2} Convolution distortion. 

(3) Dented bellows. 

(4) Accessory mounting 
(Sl-stage center engine). 

Fuel iniet duct for: 

(1) Convolztion damage. 


{2) Missing roll pins. 


Fuel turbopump insulated 
volute cover fur damage. 


Fuel high-pressure duct 
insulation for cracks and 
cuts. 


Fuel bleed line insulation 
for damage. 


Fuel high-pressure duct for 
rod installation. 


Fuel turbine exkanst duct 
and manifold for: 

{1) Dents. 

(2) Coevolution distortion. 
(3) Dented belicys. 


(4) Verification cf torque 
access cover installation. 


Fuel turbine exhaust duct 
manifold cavity for foreign 
obdjects and water. 


Damage is not allowable. 
Distortion is not allowable. 
Dents are not allowable. 


Missing or uninstalled 
closure is not allowable. 


See figures 1-3 and 1-4 
for damage limits. 


ing roll pins are not 
aowable. 


See figure 3-3 for damage 
limits. 


Damage is act aliowable. 


See figure 1-3 for damage 
limits. 


Looseness of rods is not 
allowable. 


Dents are not allowable. 
Distortion is not allowable. 
Dents are not allowable. 


Missing or improperly in- 
stalled cover is not 
allowable. 


Fareign objects and water 
are not allowable. 
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Special Constraints 


Paragraph Requirements Limits and Remarks 
1.1.5.1 t. GG far chafed or damaged See Hgure 1-3 for damage 
(cont) braid on propeliant inlet limits. 
lines. 
u. Vent port check valves for Impaired seating capability Tape cz lockwire must not 
restrictions. of valve is not allowable. be over top of valve. 
v. Electrical and instrumentation 
armored harnesses for: 
(1) identification. Missing or obliterated 
identification is not 
allowable. 
(2) Extertor armor braid See figure 1-3 for damage 
damage. limits. 
{3} Clearance between harness Minimum allowable clear- 
and lines ‘iubing) less than ance is 1/8 inch. 


2-inch OD. 


Contact with components or 
lines that contain or flow 
hot-gas products. 


Contact with sharp edges. 


Overmold camage. 


Direct contact is not allow- 


edges having radii that are 
less than 0.12 inch. 


See igure 1-3 for damage 
limits 


Indirect contact is accept- 
able, suck as harness 
contact with 2 support 
attached to het- ga» compo- 
nent. 


When determining extent 
of adhesion ar bonded 
area, cvermold must not 
be flexed, pried, or pulled 
away from armor braid or 
other surface on which it 
is positioned. Heat- 
shrinkable overmolds are 
not intended as moisture — 
seals. 
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Requirements 


Etectrical and instru- 
mentation harness 
connectors for: 


(1) Damaged rubber boots. 


(2) Identification. 


comnectors for identification. 


interconnecting pner- 
matic tubing for: 


(1) Distorted lines. 


(2) Leak-test pins missing 
at flanges. 

Instrumentation lines for 

bends af line weld joint 

to stub-out fitting. 


Customer-connect fluid 
lines for: 


(1) Chafed and damaged 
braid. 

(2) Clearance between 
lines and adjacent 
surfaces. 


See figure 1-3 for damage 
limits. 


Missing or obliterated identi- 
fication is not allowable. 
Missing or obliterated 
identification is not 
allowable. 


Line distortion is not 
allowable. 

Missing leak-test pins 
are not allowable. 
Maximum allowable bend 
angie at stub-cut weld is 
10 degrees. 


See figure 1-3 for damagi 
limits. ; 


Minimum allowable clear- 
ance is 1/8 inch. 


Special Constraints 
und Remarks 


Torque relaxation of 
connectors is 2 normal 
occurrence; connectors 
must not be checked for 
torque relaxation and must 
not be retorqued. 


Terque relaxation of con- 
nectors is a normal occur- 
rence; connectors must not 
be checked for torque re- 
laxation and must not be 
retorqued. 


Line must not be straight- 
ened. 


Contact is allowable be- 
tween Gfiexible section of 
fluid interface lines 

located between support 
bracket and customer- 
connect fluid interface 
panel. 

Contact is allowable be- 
tween fuel bleed line and 
heat exchanger helium line 
from either side of engine- 
mounted flui d-line interface 
support bracket to first bend 
in heat exchanger helium 
line (SIVB stage}. 
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Paragraph Activities Requirements Limits and Remarks 
1.1.5.1 ab. Lines of Jess than 2-inch OD 
(cont) far: 
{1) Clearance between lines Minimum allowable clear- Lines are allowed to con- 
and adjacent surfaces. ance is 1/8 inch. tact thermal! insulation 
(including electrical har- 
ness boots), oxidizer and 
fuel turbopamps (if lines 
are installed as part of 
turbopump), and engine 
Support 
(2) Clearance between stage Mintmum allowable clear- 
static i entation line ance is 0.060 inch. 
GGi2 and main oxidizer 
valve housirg. 
(3) Cleararce between fuel bleed Mizimum allowable clear- 
line and start tank gaseous ance is 0.030 inch. 
refill line. 
ac. Clamps on lines containing Clamps are not allowable 
flexible sections. on flexible section of lines. 
ad. Enter inspection information in 
Engine Log Book. 
1.3.5.2 Engine Visual Visually inspect: 
Inspection Before 
Static-Test Firing a. Overall for verification Test plates, plugs, and Engine connections affected 
of removal of the following adapters must be re- by test equipment must be 
test plates, plugs, and adapters moved. ; correctly reinstalled/re- 
used in leak and function testing: connected. 
(1) Thrust chamber threat ping. 
(2) Plate between heat exchanger 
and exhaust manifold. 
(3) Plate between OTBV and 
exhaust duct. 
(4) Plate on fuel turbine torque 


access; verify that ping has 
been reinstalled. 
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Activities 


(8) 


{9) 


(10) 


(11) 


(12) 


(13) 


Requirements 


Plate on OTBV closing 
control port. 


Plate between OTBV 
and OTBV opening 
control line. 


, Plate between purge 


control valve and valve 
inlet line. 


Plate between pneumatic 
accumulator and accumu- 
lator hose. 


Plate between fuel bleed 
valve control port and 
control line. 


Plate between cxidizer 
bleed valve contro} port 
and conttol line. 


Plate between STDV 
bleed port and bleed 
line. 


Plate between purge 
control valve vent port 
and vent line. 


Test plate on GG oxidizer 


purge line flange down- 
stream of check valve. 


Test plug in oxidizer injec- 


tor ourge test port CN1; 
verify that proper plug has 
been reinstalled. 


Test plate on FUEL PUMP 


DRAIN customer connect. 


Limits 


Special Constraints 
and Remarks 


l-Sése-u 


J woyyvasg 


ce-T 


OLOT taquiaydag Zz - 7 °ON OBuNyD 


Activities 


Requirements 


(16) Test adapter on oxi- 
dizer turbine seal 
cavity drain line 


(17) Test adapter on fuel 
turbine seal cavity 
drain line 


(18) Test adapter in fitting 
between fuel turbopump 
and fuel turbopump drain 
check valve; verify that 
plug has been reinstalled 


(19} Vent adapter in boss in 
MYFV closing control line; 
verify that vent port relief 
valve has been reinstalled. 


(20) Verification that oxidizer 
turbopump torque access 
cover plate has been rein- 
Stalled 


Limits 


Special Constraints 
and Remarks 
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b. Overall engine for verification Except for designated The following covers and 
of removal of covers and electrical harnesses and closures are not required 
closures cennectors, all engine to be removed for engine 


covers and closures must 

be removed before static- 

firing the engine. a. Twelve electrical 
harness protective 
covers (located 
between clamping 
block and customer- 
connect panel). 


aA. Twelve electrical 
harness protective 
covers (located 
between electrical 
harness clamping 
blocks). 


b. Closures on the 
following electrical 
connectors: 


(1) J160 
(2) J163 


static firing: 
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Paragraph Activities Requirements Limits and Remarks 

eee eee 

1.1.5.2 (3) J180 (un engines 

(cont) not incorporating 
MD320 or MD351 
change). 


(4) J110A and J111A 
(on engines not 
incorporating 
MD150, MD280, or 
MD28I change). 


(5) J161 (on engines 
incorporating 
MD199 change). 


(6) P161 (on engines 
incorporating 
MDI72 change but 


not incorporating 
MD185 change). 


(7) J22 (on engines 


ane 


MD160 change). 
(8) P157 (en engines 

incorporating 

MD100 change). 

c. Oxidizer turbopurp Burst diaphragm On engines incorporating 
primary seal drain line must be removed. MD301, MD302, MD322, or 
(at ihrust chamber exit) MD323 change. 
for verification of remoral 
of burst diaphragm. 

d. Fuel turbine cavity dcuble Water is not allowable. Required before loading propel- 
diaphragm area for wzter lants; refer to paragraph 1.5.1. 
(area between fuel turbine 
manifold torus “hat secticn” 
over expansion jaint, be- 
tween fuel turbine manifold 
and turbopump housing). 
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1.1.5.3 


Activities 


Limits 


Water or foreign objects 
are not allowable. 


Moisture is not allowable 
cn external surfaces. 


Visible propellant leakage 
is not allowable. 


Visible propellant leakage 
is not allowable. 


Liquid leakage is not 
allowable. 


Special Constraints 
and Remarks 


Required before loading 
propellants; refer to 
paragraph 1.5.1. 


Required before loading 
propellants; refer to 
paragraph 1.5.1. 
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Paragraph 


Activities 


Requirements 


Limits 


Special Constraints 
and Remarks 
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1.1.6 


L117 


ENGINE VISUAL 
INSPECTION FOR. 
STAGE STATIC-TEST 


2. 


Visually inspect main in- 
jector hardware for frost 
and moisture. 


Enter inspection informa- 
tion in Engine Log Book. 


Inspect the 85 outboard 
oxidizer injector posts 

for spacing between tip 

of oxidizer post and fuel 
cavity wall (annulus space) 
on side of each oxidizer 
post toward center of 
injector face. 


Frost or moisture is not 
allowable. 


Annulus space must be 
less than 0.0520 inch. 


On Sil-stage engines not sup- 
plied with facility line for 
oxidizer dome purge, this 
inspection is required after 
thrust chamber jacket gase- 
ous nitrogen purge in para- 
graph 1.5.15.1. On SIVB- 
stage engines and Sil-stage 
engines supplied with facility 
purge line, if inspection can- 
not be performed, the purge 
operations in paragraph 
1.5.13 (SIVB) or paragraph 
1.5. 15.2 (SH alternate) 

must be substituted. 


This requirement applies 
after mainstage static- 
firing test if injector dam- 
age is suspected as a result 
of abnormal conditions, such 
as hard start or MOV lip 
seal leakage. Requirement 
does not apply between 
successive ctatic-firing 
tests conducted to demon- 
strate restart capabilities. 


li:jector must be at ambient 
temperature of 40° to 100°F. 


Thrust chamber exit closure 
removed for this inspection 
must be correctly reinstalled, 
with desiccant, at conclusion 
of inspection. 


If annulus space exceeds 

limit on any oxidizer posts, 
those posis must be measured 
in accurdance with require- 
ments in step b. 


Posts are numbered 1 through 
85, clockwise when faciug 
injector. Post No. 1 is located 
in the Suly straight-line radial 
row of orifices from center to 
periphery of injector. 


ay-Seee-u 


] Uoy}00g5 


TL6T [dy oT - @ "oN aduuyD 


rr es 


Paragraph 


LIT 
(cont) 


1.1.8 


Activities 


ENGINE VISUAL 
INSPECTION DURING 
STAGE STATIC-TEST 
SECURING: 


Requirements 


Metsure annulus space on 
Side of oxidizer post toward 
center of injector face and 
also on opposite side in line 
with center on outside edge 
of injectcr on posts that ex- 
eeed limit in step a. 


Enter inspection information 
in Engine Log Book. 


Visually inspect: 


a. 


Exposed and accessible 
portions of engine for: 


(1) Damaged lockwire. 


(2) Identification on com- 
ponents, lines, and 
flexible hoses. 


(3) Required closures 
and protective covers 
installed or damaged. 


{4} Cleanness and moisture. 


Gimbal boot for tears, 
damaged convolutions, and 
security. 


AST for: 


(1) Spark igniter cable 
ablative protective 
covering damage. 


{2) Fuel and oxidizer line 
damage. 


(3) Clearance between fuel 
and oxidizer lines and 
main injector. 


Limits 


Annulus space on side of 
post toward center of 
injector face must not 
exceed annulus space on 
side of post on outer edge 
of injector by more than 
0.010 inch. 


Damaged, broken, or loose 
lockwire is not allowable. 


Obliterated or missing identi- 
fication is not allowable. 


Missing or damaged 
closures or protective 
covers are not allowable. 


Dirt, foreign objects, or 
moisture is not allowable. 


Damage is not allowable. 


See figure 1-3 for damage 
limits. 


Damage is not allowable. 


Minimum allowable clear- 
ance is 0.030 inch. 


Special Constraints 
and Remarks 


Component removal or 
system disassembly is not 
required. 


Protective covers and clo- 
sures must be removed 
only as necessary to per- 
form a particular inspection 
task and must be correctly 
reinstalled xs soon as in- 
spection task is completed. 


Instrumentition pickups 
attached to propellant 
lines are allowed to con- 
tact other surfaces. 
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Spécial Constraints 


Limits 


and Remarks 
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Paragraph Activities Requirements 
1.1.8 d. Thrust chamber and tubes for 
(cont) damage. ~ 
e. Thrust chamber injector for 
evidence of moisture. 
f. ECA and primary and auxiliary 
FI packages for: 


(1} Pressurization valve 
swivel nut security. 


(2) Protective cap installation. 


(3) Bonding cable secure at 
termination points. 


Start tank insulation cover for: 
{1) Damage. 

(2) Burned areas. 

STDV hose for chefed or 
damaged braid. 


Oxidizer inlet duct for: 


(1) Bellows convolution 
ge. 


(2) Missing roll pins. 


(3) Proper instalation of 
bipod retaining pins. 


Oxidizer inlet duct for correct 
alinement. 


See figure 1-3 for damage 
limi 


Moisture is not allowable. 


Looseness of swivel nut 
is not allowable. 


Missing or improperly 
installed protective caps 
are not allowable.’ 


Looseness at cable termi- 


nation point is not allowable. 


See figure 1-3 for damage 
limi 


Burned areas are not 
allowable. — 


See figure 1-3 for damage 
limits. 


See figures 1-3 and 1-4 
for damage limits. 


Missing roll pins are not 
allowable. 


Each retaining pin must ex- 


tend through and protrude 
at least 1/16 inch on each 
side of bipod pivot pin. 


Total misalinement of all - 
3 sets of index marks must 
not exceed 0.066 inch.- 


Torque check is not re- 
quired, 


Insulation, if installed, 
must not be removed 
for inspection. 


Inlet duct null point index 
marks are scribed in 3 
places on circumference 
of duct. 
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Paragraph Activities Requirements Limits and Remarks 
1.1.8 k. Oxidizer propellant system. Cracks, cuts, or gouges are 
(cont) insulation for cracks, cuts, and not allowable. 
gouges (SIi-stage engines). 
l. Oxidizer high-pressure duct rods Looseness of rods is not 
for installation. allowable. 
m. Heat exchanger antiflood check Broken or loose lockwire is 
valve for proper: safetywiring not allowable. 
(SII-stage engines)" 
n. Oxidizer turbine exhaust duct 

and manifold for: 

(1) Dents. Damage is not allowable. 

(2) Convolution distortion. Distortion is not allowable. 

(3) Dented bellows. Dents are noi allowable. 

(4) Accessory mounting pad Missing or uninstalled 

closure instaliatisn (SI-~ closure is not allowable. 
stage center engine}. 
o. Fuel inlet duct for: Insulation, if installed, 
must not be removed 

(1) Cenvolution damage. See figures 1-3 and 1-4 for inspection. 
for damage limits. 

(2) Missing roll pins. Missing roll pins are not 
allowable. 

(3) Distorted convolutions. Maximum allowable space Engine must be within 
between. convolutions on 22 degrees of null position. 
vacuum jacket bellows is 
0.060 inch. 

(4) Proper installation of Each retaining pin must 

bipod retaining pins. extend through and protrude 
at least 1/16 inch on each 
side of bipod pivot pin. 
p.- Fuel inlet duct for correct Total misalinement of all Inlet duct null paint index 
alinement. 3 sets of index marks must marks are scribed in 3 places 
on circumference of duct. 


not exceed 0.066 inch: 


Special Constraints 


J voyag 
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Paragraph Activities 


Requirements 


Special Constraints 
Limits and Remarks 
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1.1.8 q. 
(cont). 


x. 


6E-T 


Fuel turbopump insulated 
volute cover for damage. 


Fuel high-pressure duct 
insulation for cracks and 
cuts. 


Fuel bleed line insulation for 
damage. 


Fuel high-pressure duct for 
rod installation. 


Fuel turbine exhaust duct and 
manifold for: - 


{1) Dents. 
(2) Convolution distortion. 
(3) Dented beLiows. 


(4) Verification of torque 
access cover Installation. 


GG for: 


(1) Chafed or damaged braid 
on propellant inlet lines. 


(2) Exterior for signs of hot 
spots, eroded areas, and 
olvious damage. 


Vent port check valves for 
restrictions. 


Electrical and instrumentation 
armored harnesses for: 


(1) Identification. 


(2) Exterior armor brail 
damage. 


See figure 1-3 for damage 
limits. 


Damage is not allowable. 


See figure 1-3 for damage 
Umi 


Looseness of rods is not 
allowable. 


Dents are not allowable. 
Distortion is not allowable. 
Dents are not allowable. 


Missing or improperly in- 
stalled cover is not allowable. 


See figure 1-3 for damage 


limits. 

Hot spots, erosion, or damage 

is not allowable. 

Impaired seating capability Tape or lockwire must not be 
of valve is not allowable. over top of valve. 


Missing or obliterated 
identification is not allow- 
able. 


See figure 1-3 for damage 
limi 
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(6) 


Overmold damage. 


See figure 1-3 for damage 
limits. 


Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.1.8 {3) Clearance between harness Minimum allowable clearance 
(cont) and lines (tubing) less than is 1/8 inch. 
2-inch OD. 

(4) Coatact with components Direct contact is not allow- Indirect contact is accept- 
or lines that contain or Dow able except for normal able, such as harness con- 
hot-gas products. connections (electrical con- tact with a support attached 

nectors connected to com- to hot-gas component. 
ponents installed in system). 

(5) Contact with sharp edges. Contact is not allowable 

with edges having radit - 
that are less than 0.12 
inch. 


When determining extent of 
adhesion or bonded area, 


overmold must not be flexed, 


pried, or pulled away from 


armor braid or other surface 


on which it is positioned... 
Heat-shrinkable overmolds 


are not intended as. moisture 


seals. 
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y. Electrical and instrumenta- 
tion harness connectors for: 


(I} Damaged rubber boots. See figure 1-3 for damage 


limits. 

(2) Identification. Missing or obliterated 
identification is not allow- 
able. 

z. Interface electrical and Missing or obliterated 
instrumentation connectors identification is not 

for identification: ~~ allowable. 


aa. Interconnecting pneumatic 
tubing for: 


Line distortion is not 
allowable. 


(1) Distorted lines. 


Missing leak-test pins are 
not allowable. 


(2) Leak-test pins missing 
at Hanges. 
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Paragraph 


Activities 


Requirements 


Limits 


Special Constraints 
and Remarks 
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1.1.9 


ENGINE VISUAL 
INSPECTION AT 


VAB AND STAGE . 


REMOVAL FROM: 
STORAGE 


Visually inspect: 


ae 


Cc 


Exposed and accessible nortions 
of engine for: 


(1) Damaged lockwire. 


(2) Identification on 
component, lines, and 
flexible hoses. 


(3) Required closures and 
protective covers in- 
stalled or damaged. 


Gimbal boot for tears, 
damaged convolutions, and 
security. 


AST for: 


(1) Spark igniter cable 
ablative protective 


covering damage. 


(2) Fuel and oxidizer line 
damage. 


Damaged, broken, or loose 
lockwire is not allowable. 


Obliterated or missing _ 
identification is not allowable. 


Missing or damaged closures 
or protective covers are not 
allowable. 


Damage is not allowable. 


See figure 1-3 for damage 
limits. 


Damage is not allowable. 


Component removal or 
system disassembly is not 
required. 


Protective covers and 
closures must be removed 
only as necessary to perform 
a part cular inspection ‘ask 
and must be correctly rein- 
stalled as soon as inspection 
task is completed. The high- 
pressure relief valve dust. 
cover (engines incorporating 
MD272 change) does not have 
to be installed after stage” 
receiving inspection at KSC. 
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Special Constraints 


Lt da 


Paragraph Activities Requirements Limits and Remarks. 
er i 
11g (3) Clearance between fuel Minimum allowable clear- Instrumentation pickups 
{cont} and oxidizer lines and ance is 0.030 inch. attached to propellant lines 
main injector. are allowed to contact: 
other surfaces. 
d@. ECA and primary and auxiliary 
FI packages for: 
(1) Pressurization valve Looseness of swivel nut is Torque check is not 
swivel nut security. . not allowable. required. 
(2) Protective cap installation. Missing or improperly in- 


(3) Bonding cable secure at 


stalled protective cap is not 
allowable. 


Looseness at cable termina- 


termination points. tion point is not allowable. 
e. ECA and ECA support rod Damage is not allowable. 
insulation for damage. 
f. Start tank insulation cover for See figure 1-3 for damage 
a limits. 
g- STDV hose for chafed or See figure 1-3 for damage 
damaged braid. limits. 
h. Oxidizer high-pressure duct Looseness of rod is not 
rod for instaliation. allowable. 
i. Heat exchanger antiflood Broken or loose safety- 
check vaive for proper wire is not allowable: ~ 
safetywiring (SI-stage 
engines). 
j. Onxidizer inlet duct for: Insulation must not be re- 
moved fc> inspection. 
(1) Bellows convolution See figures 1-3 and 1-4 
as for damage Hmits. 
(2) Missing roll pins. Missing roll pins are not 
allowable. 
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Requirements 


Oxidizer turbine exhaust 

duct and manifold for: 

(1) Dents. 

{2} Convolution distortion. 

{3) Dented belicws. 

(4) Accessory mounting pad 
closure installation (SI- 
stage center engine). 

Fuel inlet duct for: 


(1) Bellows convolution 
damage. 
(2) Missing roll pins. 
Fuel turbopump insulated 
volute cover for damage. 
Fuel high-pressure duct | 
insulation for cracks and - 
cuts. 


Fuel bleed line insulation 
for damage. 

Fuel high-pressure duct 
rods for installation. ~ 


MF’V insulation for damage 
(SI-stage center engine). 


OTBV insulation for 
damage (SII-stage out- 
beard engines). 


Fuel turbine exhaust duct and 
manifold for: 


(Ll) Dents. 


Dents are not aliowable. 
Distortion is not allowable. 
Dents are not allowable. 
Missing or improperly 


installed closure is not 
allowable. 


See figures 1-3 and 1-4 
for damage limits. 


Missing roll pins are not 
allowable. 


See figure 1-3 for damage 
limits. 


Damage is not allowable. 


See figure 1-3 for damage 
Hmits. 


Looseness of rods is not 
allowable. 
Damage is not allowable. 


Damage is not allowable. 


Dents are not allowable. 


Special Constraints 
and Remarks 


Insulation must not be 
removed for inspection. 
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Special Constraints 
and Remarks 


Tape or lockwire must not 
de over top of valve. 


Indirect contact is acceptable, 


Paragraph Activities Requirements Limits 
—_—_— preg 
L119 {2} Convolution distortion. Distortion is not allowable. 
{cont} 
(3) Dented bellows. Dents are not allawable. 
(4) Verification of torque Missing or improperly 
access cover installa- installed cover is not 
tion. allowable. 
t. GG for chafed or damaged See figure 1-3 for damage 
braid on propeHant inlet lines. limits. 
u. Fast-shutdown valve insulation Damage is not allowable. 
for damage (SIf-stage outboard 
engines). 
v. Vent port check valves for Impaired seating capability 
restrictions. of valve is not allowable. 
w. Electrical and instrumentation 
armored harness for: 
(1) Identification, Missing or otliterated 
identificaticn is uot 
allowable. a 
(2) Exterior armor braid See figure 1-3 fur damage 
damage. limits. 
(3) Clearance betveen Minimum allowable clear- 
harness and lines ance is 1/8 inch. 
{tubing) less than” 
2-inch OD. 
(4) Contact with components Direct contact is not allow- 
or lines that contain or able except for normal - 


Row hot-gas products. 


(5) Contact with sharp edges. 


connectior.< ‘electrical con- 
nectors cc... .scted to com-— 
ponents installed in system). 


Contact is not allowable with 
edges having radii:that are 
less than 0.12 inch: 


such as harness contact with 
a Support attached to hot-gas 
component. — 
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(cont) 


Activities. 


Ze 


ab. 


Requirements 


(6) Overmold damage. 


Electrical and instrumen- 
tation harness connectors 
for: 


(1) Damaged rubber boots. 


(2) Identification. 


Interface electrical and 
instrumentation connectors 
for identification. 


Interconnecting pneumatic 
tubing for: 


(1) Distorted lines. 


(2) Leak-test pins missing 
at flanges 


Instrumentation lines for bends 
at line weld joint to stub-out 
fitting. 


Customer-connect Ouid lines 
for: 


(1) Chafed and damaged 
braid. 


See figure 1-3 for damage 
limits. 


Missing or obliterated 
identification is not alow- 
able. 


Missing or chliterated 
identification is not 
allowable. 


Line distortion is not 
allowable. 


Missing leak-test pins ure 
not allowable. 


Maximum allowable bend 
angie at stub-out weld is 
10 degrees. 


Sec figure 1-3 for damage 
limits. 


uvermold must not be flexed, 
pried, or pulled away from 
armor braid or other surface 
on which it is positioned. 
Heat-shrinkable overmolds . 
are not intended as moisiure 
seals. 


Line must not be strafghtened. 
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Paragraph Activities 


Requirements 


Limits 


Special Constraints 
and Remarks 


ey 


1.1.9 
(cont) 


ac. 


ad. 


ae. 


(2) Clearance between lines 
and adjacent surfaces. 


Lines of less than 2-inch OD 
for: 


(1) Clearance between lines 
and adjacent surfaces. 


(2) Clearance between stage 
static instrumentation 
line GGla and main oxi- 
dizer valve housing. 


(3) Clearance between fuel 
biced Line and start tank 
gaseous refit ne. 


Clamps on lines containing 
flexible sections. 

Engine for verification of 
removal of test plates used 
in leak and function testing. 


Enter inspection information 
in Engine Log Book. 


Minimum allowable clear- 
ance is 1/8 inch. 


Minimum allowable clear- 
ance is 1/6 inch. 


Minimum allowabie clear- 
ance is 0.060 inch. 


Minimum allowable clear- 
ance is 0.030 inch. 


Clamps are not allowable 
on flexible section of lines. 


Installed test plates are not 
allowable. 


Contact is allowable 
between engine fuid 
interface lines from the 
engine support bracket 
to the customer connect 
interface. 


Contact is allowable between. 
fue? bleed iine and heat ex- 


Lines 2>2 allowed to contact 
thermat insulation (incliding 


electrical harness boots), axi- 


dizer and frel turbopumps (if 
lines are installed as part of 
turbopump), and engine sup- 
port bracket.” 
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Activities Requirements 
ENGINE VISUAL Visually inspect: 
INSPECTION FOR 
COUNTDOWN. a. Overall engine for verifi- 
DEMONSTRATION cation of insteHation and 
TEST security of covers and 
closures before scheduled 
removal. 
b. Overall engine for verification 


of removal of covers and 
closures, when scheduled. 


Limits 


Required covers and closures 
must be correctly installed 
and secured until scheduled 
time for their removal for 
countdown demonstration 
test. 


The high-pressure relief valve 
dust cover (engines incorpo- 

rating MD272 change) does not 
have to be installed after stage 
receiving inspection at KSC: 
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COUNTDOWN a. 


Requirements 


Visually inspect: 


Overall engine for verifi- 
cation of installation and 
security of covers. and 
closures before scheduled 
removal. 


Overall engine for verification 
of removal of covers. and. 
closures, when scheduled. 


Reauired covers and closures 
must be correctly installed 
and secured unit? scheduled 
time for their removal for 
countdown demonstration 
test. 


Except for designated elec- 
trical harnesses and con- 
nectors, all engine covers 
und closures must be re- 
moved before countdown 
demonstration test. 


Special Constraints 
and Remarks 


Closures and covers removed 
during inspection must be 
correctly reinstalled at end 
of inspection. 


The foowing covers and 
closures are not required to 
be removed far countdown 
demonstratioc test: 


a. Twenty-four electrical 


harness protective covers 


b. Closures on the following 
electrical connectors: 


(1) J260. 

(2) J163. 

{3} 3288 (on engines 
not incorporating 
BID320 or MD351 
change). 


(4) J161 (on engines 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.1.10 c. Oxidizer propellant system Damage is not allowable. 
(cont) insulation far cracks, cuts, 
and gouges (SII-stage 
engines). 
dad. Enter inspection information 
in Engine Log Book. 
11.11 ENGINE VISUAL Visually inspect: 
INSPECTION FOR . 
COUNTDOWN a. Exposed and accessible Dirt, foreign objects, or Component remceval or 
DEMONSTRATION portions of engine for moisture is not allowable. system disassembly is 
TEST SECURING cleanness and moisture. not required. 
b. Thrust chamber insulation See figure 1-3 for damage 
for damage. limits. 
c. Thrust chamber injector 
for: 
(1) Moisture. Moisture is not allowable. 
(2) Damage and corrosion Damage or corrosion is 
on injector face. not allowable. 
d. Start tank insulation for See figure 1-3 for damage 
damage. imits. 
e. Oxidizer propellant system Damage is not allowable. 
insulation for cracks, cuts, 
and gouges (SII-stage 
engines). 
f£. Onxidizer inlet duct for bellows See figures 1-3 and 1-4 Insulation must not be 
convolution damage. for damage limits. removed for inspection. 
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Special Constraints 
Paragraph Activities Requirements Limits and Remarks 
a 


Fuel inlet duct for: 


(1) Bellows convolution 
damage. 


(2) Missing roll pins. 


(3) Distorted convelutions. 


Fuel high-pressure duct 
insulation for cracks and 
cuts. 


Fuel bleed line insulation 
for damage. 


Fuel turbine cavity double 
diaphragm area for water 
(area between fuel turbine 
manifold torus "hat section” 
over expansion joint, be- 
tween fuel turbine manifold 
and pump housing). 


Fuel turbine exhaust duct 
manifold cavity for foreign 
objects and water. 


The following external 
surfaces of engine for 
moisture: 

(1) Oxidizer inlet duct. 
(2) Fuel inlet duct. 

(3) Gimbal bearing/dome 


depression area on 
thrust chamber. 


Insulation must not be re- 
moved for inspection. 
See figures 1-3 and 1-4 
for damage limits. 
Missing roll pins are sot 
allowable. 
Minimum allowable space Engine must be within +2 
between convolutions on degrees of null pos*tion. 
vacuum jacket bellows is 
0.060 inch. 
Damage is not allowable. 


See figure 1-3 for damage 
limits. 


Water is not allowable. 


Water or foreign objects 
are not allowable. 


Moisture is not allowable 
on external surfaces. 


] uoTag 


Qr-oeee-u 


09-7 


Special Constraints 


Paragra) Requirements Limits and Remarks 
LL gs. Fuel inlet duct for: Insulation must not be re- 
(cont) moved for inspection. 

(1) BeLows ccnvolution See figures 1-3 and 1-4 

éamage. for damage limits. 

{2} Missing roll pins. Missing roll pins are not 
allowable. 

(3) Disterted convolutions. Minimum allowable space Engine must be within +2 
betveen convolutions on degrees of null position. 
vacuum: jacket bellows is 
0.060 inch. 

h. Fuel high-pressure duct Damage is not allowable. 


insulation for cracks end 
cuts. 


Fuel bleed line insulation 
for damage. 


Fuel turbine cavity double 
diaphragm arez for water 
(area between fuel turbine 
manifold torus “hat section” 
over expansion jaint, be- 
tween fuel turbine manifold 
and pump housing). 


Fuel turbine exhaust duct 
manifold cavity for foreign 
cbjects and water. 


The following external 
surfaces of engine for 
moisture: 

(1) Oxidizer inlet duct. 
(2) Fuel inlet duct. 

(3) Gimbal bearing/dome 


depression 2rea on 
thrust chamber. 


See figure 1-3 for damage 
limits 


Water is not allowable. 


Water or foreign objects 
are not allowable. 


Moisture is not allowable 
on external surfaces. 
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Paragraph Activities Requirements 

LL 

(cont) (4) Cavity between fuel 
manifold and thrust 
chamber. 

(5) Cavity between turbine 
exhaust manifold and 
thrust chamber. 

m. Enter inspection information in 

Engine Log Book. 

L112 ENGINE VISUAL Visually inspect: 
INSPECTION DURING 
LAUNCH PREPARATION 
a. Exposed and accessible 


portions of engine for: 


(21) Verification of removal 
of all protective covers 
and closures. 


(2) Verification of removal 
of the following test plates, 
plugs, and adapters used 
in leak and function testing: 


(2) Thrust chamber 
throat plug. 


(b) Plate between heat 


exchanger and 
exhaust manifold. 


(c) Plate between OTBV 
and exhaust duct. 


(d) Plate on fuel turbine 
torque access; verify 
that plug has been 
reinstalled. 


{e}) Plate on OTBV closing 
control port. 


Limits 


AQ engine protective 
covers and closures 
must be removed | 
before tanking propel- 
lants. 


Test nlates, plugs, 
and adapters must be 
removed. 


Visual inspection must be 
performed before removal 
of workstands. 


Component removal or sys- 
tem disassembly is not 


required. 


Engine connections affected 
by test equipment must be 
correctly reinstalled/ 
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Activities 


(o) 


(@) 


(} 


Requirements 


Plate between OTBV 
and OTBV opening 
control line. 


Plate between purge 
control valve and 
valve inlet line. 


Plate between pneumatic 
accumulator and accumu- 
lator hose. 


Plate between fuel bleed 
valve control port and 
control line. 


Plate between oxidizer 
bleed valve control port 
and control Hne. 


Plate between STDV bleed 
port and bleed line. 


Plate between purge control 
valve vent port and vent line. 


Test plate on GG oxidizer 
purge line flange downstream 
of check valve. 


Test plug in oxidizer injector 
purge test port CN1; verify 
that proper plug has been 
reinstolled. 


Test plate on FUEL PUMP 
DRAIN customer connect. 


Test adapter on oxidizer 
turbine seal cavity drain 
line. 


Test adapter on fuel 
turbine seal cavity 
drain line. 


Special Constraints 
and Remarks 
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Paragraph 


1.1.12 
(cont 


Activities 


(3) 


(4) 


Requirements 


(xr) Test adapter in fitting 
between fuel turbepump 


and fuel turbopump drain 


check valve; verify that 


plug has been reinstalled. 


(s) Vent adapter in boss in 
MEV closing control 
line; verify that vent 
port relief valve has 
been reinstaled. 


(t) Verification that oxi- 
dizer turbopump torque 
access cover plate has 
been reinstalled. 


Cleanness. 


Safetywiring. 


Gimbal boot for tears, 
damaged convolutions, and 
security. 


AST for: 


(1) 


(2) 


(3) 


Spark igniter cable 
ablative protective 
ccver damage. 


Fuel and oxidizer 
line damage. 


Clearance between 
fuel and oxidizer 
lines and main 
injector. 


Thrust chamber insulation 
for damage. 


Limits 


Dirt or foreign objects are 
not allowable on engine or 
component surfaces. 


Broken, loose, or damaged 
lockwire is not allowable. 


Damzge is not allowable. 


See figure 1-3 for damage 
limi 


Damage is not allowable. 


Minimum allowable cleer- 
ance is 0.030 inch. 


Damage is not allowable. 


Instrumentation pickups 
attached to propellant lines 
are allcwed to contact other 
surfaces. 
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= Paragraph 


1.1.12 
(cont) 


Activities 


e. 


j- 


Requirements 


ECA and primary and auxiliary 


FTI packages for: 


(1) Pressurization valve 
swivel nut security. 


(2) Protective cap 
installation. 


(3) Bonding cable security 
at termination points. 


ECA and ECA suppart rod 
insulation for damage. 


Start tank insulation cover 
for damage. 


STDV hose for chafed or 
damaged braid. 


Oxidizer high-pressure 
duct rod for installation. 


Oxidizer inlet duct for: 


{1) Bellows convolution 
damage (SIVB-stage 
engines only). 


(2) Proper installation of 
bipod retaining pins. 


Oxidizer propellant system 
insulation for cracks, cuts, 
and gouges (SII-stage 
engines). 


Heat exchanger antiflood 
check valve for proper 
safetywiring (S-II stage 
engines). 


Limits 


Looseness of swivel nut is 
not allowable. 


Missing or uninstalled 
protective caps are not 
allowable. 


Looseness at cable termi- 
nation point is not allowable. 


Damage is not allowable. 


See figure 1-3 for damage 
limi 


See figure 1-3 for damage 
limi 


Looseness of rod is not 
allowable. 


See figures 1-3 and 1-4 for 
damage limits. 


Each retaining pin must 
extend through and pro- 
trude at least 1/16 inch 
on each side of bipod 
pivot pin. 


Damage is not allowable. 


Broken or loose lockwire 
is not allowable. 


and Remarks 


Torque check is not 
required. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.1.12 m. Oxidizer turhine exhaust duct 
(cont) and manifold for: 

(1) Dents. Damage is not allowable. 

(2) Convolution distortion. Distortion is not allowable. 

(3) Dented bellows. Dents are not allowable. 

(4) Accessory mounting pad. Missing or improperly 

closure installation (SH- instaGed closure {is not 
stage center engine} allowable. 
n. Fuel inlet duct bellows for See figures 1-3 and 1-4 for Insulation must not be 
convolution damage. damage Emits. removed for inspection. 
o. Fuel inlet duct for: Insulation must not be 
removed for inspection. 

(1) Missing roll pins. Missing roll pins are not 
allowable. 

(2) Proper installation of Each retaining pin must ex- 

bipod retaining pin. tend through and protrude at 
least 1/16 inch on each side 
of bipod pivot pin. 

{3) Distorted convolutions. Minimum allowable space Engine must be within :2 
between convolutions on degrees of null positior. 
vacuum jacket bellows is 
0.060 inch. 

p. Fuel turbopump insulated See figure 1-3 for damage 
volute cover for damage. limits. 
q. Fuel high-pressure duct in- Damage is not allowable. 


sulatten for cracks and cuts. 


Fuel bleed line insulation for 
damage. 


Fuel high-pressure duct rods 
for installation. 


MFV insulation for damage 
(Sll-stage center engine). 


See figure 1-2 for damage 
limits. 


Looseness of rods is not 
allowable. 


Damage is not allowable. 
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Special Constraints 
and Remarks 


Paragraph Activities Requirements Limits 
a a ee 
LL u. OTBV insulation for damage Damage is not allowable. 
(cont) (SIl-stage outboard engines). 
v. Fuel turbine exhaust duct and 

manzifald for: 

il) Dents. Dents are not allowable. 

{2} Convolution distortion. Distortion is not allowable. 

(3) Dented bellews. Dents are not allowable. 

(4) Verification of torque Missing or improperly 

access cover installation. installed cover is not 
allowable. 


GG for chafed or damaged 
braid on propellant izlet 
lines. 


Fast-shutdown valve jasulation 
for damage (SO-stage out- 
board engines). 


Vent port check valves for 
restrictions. 


Electrical and instrumentation 
armored harness for: 


(1) Identification. 


(2) Exterior armor braid 
damage. 


(3) Clearance between harness 
and lines (tubing) less than 
2-inch OD. 


(4) Contact with components 
or lines that contzi= or flow 
hot-gas products. 


See figurr: 1-3 for damage 
limits. 


Damage is rot allowabie. 


Impaired seating capability 
of vaive is not allowable. 


Missing or obliterated 
identification is not 
allowable. 


See figure 1-3 for damage 
limits. 


Minimum allowable clear- 
ance ts 1/8-inch. 


Direct cortact is not allow- 
able except for normal con- 
nections (electrical con- - 
nectors connected to compo- 
nents installed in system). 


Tape or lockwire must not 
be over top of valve. 


Indirect contact is accept- 
able, such as harness con- 
tact with 2 support attached 
to het-gas component.’ 
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Activities 


Requirements 


Limits 


Special Constraints 
and Remarks 


1.1.12 
(cont) 


aa. 


ab. 


ac. 


ad. 


(5) Contact with sharp edges. 


(6) Overmold damage. 


Electrical and instrumentation 
harness connectors for: 


(1) Damaged rubber 
boots. 


(2) Identification. 


Interface electrical and 
instrumentation connectors 
for identification. 


Interconnecting pneumatic 
tubing for: 


(1) Distorted lines. 

(2) Leak-test pins missing 
at flanges. 

Instrumentation lines for 


bends at line weld joint to 
stub-out fitting. 


Contact is not allowable with 
edges having radii that are 
less than 0.12 inch. 


See figure 1-3 for damage 
limits. 


See figure 1-3 for damage 
limits. 


Missing or obliterated 
identification is not allow- 
able. 


Missing or obliterated 
identification is not 
allowable. 


Line distortion is not 
allowable. 


Missing leak-test pins are 
not allowable. 


Maximum allowable bend 
angle at stub-ovt weld is 
10 degrees. 


When determining extent of 
adhesion or bonded area, 
overmold must not be Dexed, 
pried, or pulled away from 
armor braid or other sur- 
face on which it is positioned. 
Heat-shrinkable overmeolds 
are not intended as moisture 
seals. 


Torque relaxation of con- 
nectors is a normal occur- 
rence; connectors must not 
be checked for torque re- 
iaxation and must nct be 
retorqued. 


Torque relaxation of con- 
nectors is 2 normal occur- 
rence; connectors must not 
be checked for torque re- 
laxation and must not be 
retorqued. 


Line must not be straight- 
ened. 
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Paragraph Activities Requirements Limits 
1.1.12 ze. Customer-connect fluid 
(cont) lines for: 


(1) Chafed and damaged 
braid. 


(2) Clearance between lines 
and adjacent surfaces. 


Lines of less than 2-inch OD 
for: 


{I) Clearance between lines 
and adjacent surfaces. 


(2) Clearance between 
stage static instru- 
mentation line GGla 
and main oxidizer 
valve housing. 

(3) Clearance between fuel 


bleed line and start tank 
gaseous refill line. 


See Ggure 1-3 for damage 
limits. 


Minimum allowable clear- 
ance is 1/8 inch. 


Minimum allowable clear- 
ance is 1/8 inch. 


Minimum allowable clear- 
ance is 0.060 inch. 


Minimum allowable clear- 
ance is 0.030 inch. 


Contact is allowable 
between engine Nuid 
interface lines from the 
engine support bracket 
to the custemer connect 
interface. 


Contact is allowable between 
fuel bleed line and heat ex- 
changer helium line from 
either side of engine- 
mounted Muid-line inter- 
face support bracket to 

first bend in heat exchanger 
helium line (SIVB stage). 


Lines are allowed to contact 
thermal insulation {including 
electrical harness boot), 
oxidizer and fuel turbopump 
{if lines are installed as 
part of turbopump), and 
engine support bracket. 


© 
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Requirements 


Special Constraints 
and Remarks 


ae. Customer-connect fnid 


lines fer: 
(1) Chafed and damaged 
braid. 


(2) Clearance between lines 
and adjacent surfaces. 


Lines of less than 2-inch OD 

for: 

(1) Clearance between lines 
and adjacent surfaces. 


(2) Clearance be-ween 
stage static instru- 


Minimum allowable clear- 
ance is 1/8 inch. 


Minimum allowable clear- 
ance is 0.060 inch. 


Minimum allowabie clear- 
ance is 0.030 inch. 


Contact is allowable be- 
tween flexible sections of 
fluid interface lines located 
between support bracket 
and enstome>-connect finid | 
interface panel. 


Contact is allowable between 


helium line (SIVB stage). 


Lines are allowed to contact 
thermal insulation (including 
electrical ‘harness boot), 
oxidizer and fuel turbopump 
{if lincs are installed as 
part of turbopump),.-and 
engine support bracket. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.1.12 ag. Clamps on lines containing Clamps are not allowable on 
{cont) flexible sections. flexible section of lines. 
ah. Enter inspection information 
in Engine Log Book. 
1.1.13 ENGINE LOG BOOK Inspect engine variable orifices for External identification (orifice 


1.1.14 


11.15 


1.1.16 


ORIFICE VERIFICATION 


ENGINE LOG BOOK 
AUDIT 


ENGINE GIMBALING 
CLEARANCE CHECK 


HUMIDITY INDICATOR 
INSPECTION, ENGINE 
NOT IN STORAGE 


agreement with Engine Log Book. 


Verify Engine Log Book entries for 
correctness using Engine and 

Stage Contractor records as a 
basis for determining engine status. 


a. Inspect engine for clearance 
between engine and stage or 
facility when engine is moved 
through maximum allowable 
gimbal envelope. 


b. Enter gimbaling information in 
Engine Log Book. 


a. inspect humidity indicators for 
evidence of excessive moisture 
at 7-day maximum intervals. 


b. Inscect humidity indicators for 
evidence of excessive moisture 
24 hours after desiccant re- 
piacement. 


tag) of each orifice installed in 
engine must agree with orifice 
identification recorded in Engine 


Log Book. 


Entries must be complete and 
accurate. 


One inch minimum clearance 


is required between engine and 


stage or facility. 


30 percent maximum humidity 
(color other than blue in 30 
percent spot is not allowable). 


30 percent maximum humidity 
(color other than blue in 30 
percent spot is not allowable). 


When the engine diffuser 

is installed the thrust 

chamber exit closure does 

not contain desiccant, 
therefore the exit closure 
humidity indicator inspec- 

tion is not required. 

When the humidity indicator 

30 percent spot turns a color 
other than blue, replace desic- 
cant and perform step b. (Refer 
to desiccant installation re- 
quirements outlined in section IL. ) 


If 30 percent spot shows color 
other than blue, replace desic- 
cant and repeat inspection after 
24 hours. This inspection and 
desiccant replacement cycle 
may be repeated a maximum 

of five times before trouble 
analysis must be performed. 
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Paragraph 


Activities 


Reguiremerts 


Limits 


Special Constraints 
and Remarks 


rr a pr ese 


1.1.17 


1.1.18 


11.18.1 


HUMIDITY INDICATOR 
INSPECTION, ENGINE 


STORED IN_ STAGE 


HU MIDrry INDICATOR 
INSPECTION, UNEN- 

> 2 st 
STORAGE 


Xs 


HUAMEDITY INDICATOR 
INSPECTION. ENGINE 
STORED ON ENGINE 
HANDLER G4064 


: 


2. 


Inspect humidity indicators for 
evidence oi excessive moisture 
at 30-day maximum intervals. 


Inspect humidity indicators for 
evidence of excessive moisture 
24 hours after desiccant re- 
placement. 

Enter inspection information 

in Engine Log Book. 


Perform requirements c! paragraph 
1.1.18.1 or 1.1.18.2 and enter 
information in Engine Log Book at 


completion of inspection. 


2. 


Inspect engine cover humidity 
indicator for evidence of 
excessive maisture at 30-day 
maximum intervals. 


If engine cover humidity indi- 
cator shows evidence of excessive 
moisture, remove cover and 
inspect humidity indicators on the 
following engine closures for evi- 
dence of excessive moisture: 


{1) Oxidizer pump inlet. 

(2) Fuel pump inlet. 

(3) Thrust chamber exit. 

(4) Oxidizer inlet duct torsional 
bellows. 


(5) Fuel inlet duct torsional 
bellows. 


30 percent maximum humidity 
(color other than blue in 30 
percent spot is not allowable). 


30 percent maximum humidity 
(color other than blue in 30 
percent spot is not allowable). 


30 percent maximum humidity 
(color other than blue in 30 
percent spot is not allowable). 


30 percent maximum humidity 
{color cther than blue in 30 
percent spot is not allowable). 


When the humidity indicatar 

30 percent spot turns a color 
other than blue, replace desic- 
cant and perform step b. (Refer 
to desiccant installation re- 
quirements outlined in section IL ) 
When the stage/engine has been 
stored in accordance with 
MSFC-STD-496 or MSFC-STD-498 
the 30-day interval inspections of 
the oxidizer and fuel inlet duct 
torsional bellows cover humidity 
indicators are not required. 


If 30 percent spot shows color 
other than blue, replace desic- 
cant and repeat inspection after 
24 hours. This inspection and 
desiccant replacement cycle may 
be repeated 2 maximum of five 
times before trouble analysis 
must be performed, 


When the humidity indicator 
30 percent spot turns a color 
other than blue, inspect en- 
gine closure humidity indi- 
cators as outlined in step b. 


When the humidity indicator 

30 percent spot turns a color 
other than blue, replace 
desiccant and perform step c. 
(Refer to desiccant installation 
requirements outlined in 
section I.) 
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Paragraph 


Activities 


Requirements 


Limits 


Special Constraints 
and Remarks 


1.1.18.1 
{cont) 


1.1.18.2 


1.1.19 


HUMOITY INDICATOR 


INSPECTION, ENGINE 


STORED IN VERTICAL 


FOS) TION 


STRESS CORROSION 


INSPECTION 


Cc. 


2. 


Inspect humidity indicators for 
evidence of excessive moisture 
24 hours after desiccant re- 
placement. 


If engine cover was removed, 

replace engine handler desic- 

cant, reinstall engine cover 

and perform step c. 

Inspect humidity indicators on 

the following engine closures for 

evidence of excessive moisture 

at 30-day maximum intervals: 

(1) Oxidizer pump inlet. 

(2) Fuel pump inlet. 

(3) Thrust chamber exit. 

(4) Oxidizer inlet duct torsional 
bellows. 

(5) Fuel inlet duct torsional 
bellows. 

inspect humidity indicators for 

evidence of excessive moisture 

24 hours after desiccant re- 

placement. 


Inspect primary and auxiliary 
flight instrumentation packare 
trans¢orers not incorporating 
MD333 compression plates for 
stress corrosion cracks In 
mounting flange adjacent to 
Sensing line. Inspect visible 
areas of mainstage OK pressure 
switches base (CAL) for stress 
corrosion cracks. 


30 percent maximum hmidity 
(eclor other than blue in 30 
percent spot is not allowable). 


30 percent maximum humidity 
(color other than blue in 30 
percent spot is not allowable). 


30 percent maximum humidity 
(color other thar blue in 30 
percent spot is not allowable). 


Crack-like defects not 
exceeding 0.1 inch 
maximum. 


If 30 percent spot shows color 
other than blue, replace desic- 
cant and repeat inspection after 
24 hours. This inspection and 
desiccant replacement cycle 
may be repeated 2 maximum 

of five times before trouble 
analysis must be performed. 


Refer to desiccant installation 
requirements outlined in 
section I. 


When the humidity indicator 

30 percent spot turns a color 
other than blue, replace desic- 
cant and perform step b. (Refer 
to desiccant installation re- 
quirements outlinedin section IL.) 


Ol-S7ee-u 


If 30 percent spot shows color 
other than blue, replace desic- 
cant and repeat inspection after 
2¢ hours. This inspection and 
desiccant replacement cycle may 
be repeated a maximum of five 
times before trouble analysis 
must be performed. 


Perform inspection of all acces- 
sible stress corrosie.. sensitive 
components within 6u aays prior 
to placement of engine/‘stage into 
Storage. Perform inspection 
within 60 days after removal of 
engine/stage from storage. Stb- 
sequent inspections must be 
performed within 90-day intervals 
with a final inspection within 30 
days prior to launch. 


Use illumination, mirrors, and 
magnification up to 10X where 
necessary to obtain better defi- 
nition or to clarify suspect areas. 


{ WO}Oag 


QLGT HO4UW GT - 6 ON Our) 


10-t 


activities 


Special Constraints 


Requirements Limits and Remarks 
1.2 ELECTRICAL TESTS 
1.2.1 FLIGHT INSTRUMEN- Calibration-test FI parameters. Calibration-test requirements 
TATION SYSTEM TEST are based upon use of Flight 
FOR UNINSTALLED Instrumentation Checkout 
ENGINES Console G1035. 


a. Perform the following steps 
to test pressure transducers. 


(1) 


2) 


Measure and record initial 
(ambient), 20-percent, and 
80-percent output voltage of 
each pressure transducer. 


Refer to Encine Log Book and 
calculate difference in voltage 
(AE) between initial (ambient) 
and 20-percent-calibrate 

readouts recorded during - 
engine ficai acc. ntance check- 
out for oxicize: sump primary 
seal cavity parameter (P06) 
and oxidizer turbine outlet 
parameter (TG4). For all 
other pressure parameters, 
calculate difference in voltage 
(QE) between 20-percent- 
calibrate and 80-percent- 
calibrate readouts. 


Test voltage values must be 
within limits oi figure 1-6. 


If transducer has been re- 
placed in the field, use new 
values recorded in Engine 
Log Book during first cali- 
bration test after trans- 
ducer replacement. 
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b. 


c. 


Requirements Limits 
(3) For parameter P06 and param- 
eter TG4, calculate difference 
in voltage (AE) between initial 


readout and 80-percent- 


Record voltage values in Engine Log 
Book. 


Measure output test voltages of Test voltage must be within 
each temperature transducer at limits of figure 1-7. 
ambient temperature and with 


inputs applied. (On dual-element 
transducer, measure both A- and 
B-sensor outputs. } 


Aeasure output test voltages of 

the following valve position 

(1) MFV. 0.500 =0.400 

(2) MOV. 0.500 =0.400 

(3) GG centro] valve. 0.500 20.400 

(4) STDV. 0.500 +0.400 

(5) OTBV. 4.590 20.400 

(6) PU valve. 0.250 0.250, -0.240) 
(7) MRCV (MD371 change) 0.490 -0.400 


(8) MRCV (310366 change) 1.730 (+0.250, -0.250) 


If low-calibrate and/or 
high-calibrate readings 
are not within limits, 
console signal conditioner 
panel amplifiers mrr.t be 
adjusted and test r:peated. 
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1.2.2 


1.2.24 


Activities 


TION VALVE TEST FOR 


MEXTURE RATIO CON- 


Requirements 


e. Measure output test voltages of the 
following turbopump speed and pro- 


pellant flowrate transducers: 


(1) Fuel turbopump speed 
(above cutoff). 


(2) Fuel turbopump speed 
{below cutoff). 


(3) Oxidizer turbopump speed 
{above cutoff). 


(4) Oxidizer turbopump speed 
(below cutoff). 


(5) Main fuel flowrate. 
(6) Main oxidizer Nowrate. 


Verify valve operation by measuring 
voltage output of position indicator 
potentiometer for the following valve 
positions (indicated as percent of 
valve opening on electrical checkout 
console meter): 


a. Valve fully open, 100 
(+0, -10) percent. 


b. Valve fully closed, 0 
(+10, -0) percent. 


a. Verify MRCV operation by 
measuring voltage output af 
position indicator pctentiometer 
for valve open and close positions 
as follows: 


(1) Pressurize engine helium 
tank to 1,400-1,600 psig. 


Voltage Limits (vdc) 


4.680 -0.250 


4.420 0.250 


5.000 -0.250 


4.240 20.250 


3.330 20.250 
3.330 20.250 


Potentiometer 


Voltage Limits (vdc) 


4.750 0.250 


0.010 to 0.500 


Test requirements are based 
upon use of Data Recorder 
Console G3121,. Flight Instru- 
mentation Checkout Console 
G1035, and Electrical Check- 
out Console G1037. PU valve 
controller panel power must 
be on only when PU valve is 
being tested. 


If valve oscillations are 
observed on recorder trace 
during test, PU valve position 
controller panel amplifier in 
electrical checkout console 
must be adjusted.” 


Test requirements are based 
upon use of Data Recorder 
Console G3121, Flight Instru- 
mentation Checkout Console 
G1035, Electrical Checkout 
Console G1037, and Pneumatic 
Checkout Console G3106. 


al-seee-u 


1 ttoyaag 


POo-T 


TLOT Way oT - @ ‘ON OFUByD 


Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.2.2A (2) Readout MRCV position Voltage must be 0.49 +40 volt 
(cont) transducer. on engines incorporating 
MD371 change or 1.73 225 volts 
on engines incorporating MD366 
change. os 
(3) Energize MRCV control MRCV must move to open posi- The engine mainstage con- 
solenoid, then energize tion and potentiometer output trol valve may be energized 
engine helium control voltage change must be between to prevent excessive loss of 
valve. 1.3 and 1.8 vde on engines helium through the engine 
incorporating MD371 change, purges. 
or between 0.6 and 1.0 vde on 
engines incorporating MD366 Allow minimum of 2 seconds 
change. between substeps 3, 4, and 5 
to obtain valid readings. 
(3) Deenergize MRCV control MRCV must move to close 
solencid. position and potentiometer 
output voltage change must 
be between 1.3 and 1.8 vde 
on engines incorporating 
MD371 change, or between 
0.6 and 2.0 vde on engines 
incorporating MD366 change. 
(5) Deenergize helium control 
valve. 
(6) Determine MRCV operating MRCV operating times must 
<imes. be within limits of figure 1-11. 
1.2.3 ENGINE ELECTRICAL This test must be performed 
SAFETY CIRCUIT before mainstage OX pressure 
TESTS FOR UNIN- _ Switch and engine sequence 
STALLED ENGINES tests. A minimum delay of 
5 minutes is required between 


each test in this paragraph. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.2.3 a. Test for delay in engine Engine sequence must 
(cont) sequence when fuel injection stop following runout of 
temperature OK signal start tank discharge 
(engines incorporating delay timer, preventing 
ECA 502670-211) or main- the initiation of the follow- 
stage enable signal (engines ing events: 
incorporating MD204 change 
or not incorporating (1) STDV control valve 
ECA 502670-211) is not energized 
obtained. 


Test for cutoff in eagine sequence 
when start tank depressurized 
signal not obtained (engines incor- 
porating ECA 502670-211). 


Test for cutoff in engine sequence 
when ignition-detected signal is not 
obtained after engine start. 


Test for no cutoff in engine sequence 


when either No. 1 or No. 2 (but 
not beth) mainstage OK pressure 
switch signal is not obtained after 
engine start. 


Test for cutoff in engine se:uence 
when neither of the mainstage OK 
pressure switch signals is obtained 
after engine start. 


(2) Ignition-phase timer 
energized 


Engine sequence cutoff 
must be obtnined following 
indication af STDV control 


vaive energized. 


Engine sequence cutoff must 
be obtained following indica- 
tion of STDV control valve 
energized. 


Engine sequence must not be 
cut aff by absence of signal 
from one of the two pressure 
switches. 


Engine sequence cutoff must 
be obtained following runout 
of sparks deenergized timer. 
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Special Constraints 
Paragraph Activities Requirements Limits and Remarks 


SL 


1.2.4 FLIGHT INSTRUMENTA- a. Perform the following steps to Transducers not connected 
TION SYSTEM TEST test pressure transducers: to stage instrumentation 


system do not require 
testing. 


Instrumentation system 
voltages must be within 
limits listed in section IL. 


Transducer output voltages 
are referenced to electrical 
interface customer connect. 


(1) Measure and record initial Test voltage values must be When an initial (ambient) 
(ambient), 20~percent, and within limits of figure 1-6. readout value is Jess than 
80-percent output voltage the low-end capability of 
of each pressure transducer. the measuring equipment, 

ignore initial readout and 
use cata from 20 and 80 
percent readouts for trans- 
ducer acceptance. 

(2) Refer to Engine Log Book If transducer has been re- 
and calculate difference in placed in the field, use new 
voltage (AE) between initial values recarded in Engine 
(ambient) and 20-percent- Log Book during first cali- 
calibrate readouts recorded bration test after trans- 
during engine final acceptance ducer replacement. 
checkout for oxidizer pump 

seal cavity parameter 
(P06) and oxidizer turbine 
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Requirements Limits 


ee 


(3) For parameter P06 and 
parameter TG4, calculate 
difference in voltage ( AE) 
between initia] readout and 


must be within -0.100 vwde 


sensors must be measured.) 
Resistance Limits (onms) 

(1) Fuel injection CFT2 (SIVB 1,370 +100 
Stage engines only). 

(2) Thrust chamber jacket 1,370 +100 
No. 1 CSL. 

(3) Thrust chamber jacket 1,370 +100 
No. 2 CSla. 

(4) Oxidizer turbine outlet 55 =5 
TGT4 (on engines not 
i D263 
or 41D355 changej- 

(5) Oxidizer turbine inlet 55 35 
TGTS3 (on sngines not 
incorporating 


Voltage difference (AE) value 
(22 percent of 5-vde full scale) 


Temperature transducers 
must be between 38° F and 
110° F. Resistance limits 
are referenced to customer- 
connect interface. Currents 
allowed to flow through re- 
sistance elements must be 
within the following limits: 


Maximum Test Current (amps) 
9.0047 


0.0047 


0.0047 


0.0015 


0.0015 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.2.4 Resistance Limits (ohms) Maximum Test Current (amps) 
(cont) 
(6) Fuel turbine inlet TGT3 55 25 0.0015 
(on ergines not incorpo- 
rating MD263 change). 
(7) Start tank gas TFTI1 1,370 =100 0.00083 
{A- and B-sensors). 
(8; Helium tank gas NNT1. 1,370 =100 0.00083 
(9) ECA No. 1. 218 217 0.0015 
(19) ECA No, 2. 218 +17 0.0015 
{11) Auxiliary FI paciage. 218 +17 0.0015 
(12) Primary FI packare. 218 +17 0.0015 
(13) Heat exchanger oxidizer 465 =33 0.0009 
outlet HOT2 (A- and 
B-sensors) on Sil-stage 
: engines only. 
(14) Oxdidizer mrbopump bearing 1,270 +100 0.00C7 
coolant POT4. 
(15) Fuel turbopump bearing 1,370 =100 0.0047 
PST1 (on engines not 
incorporating MD172 cr 
3M1D290 change). 
(16) MOV closing control line 109 =9 0.0021 
(SIi-stage engines incorpo- 
rating 41D290 change). 
(17) MOV housing (SI-stage 109 =9 0.0021 
engines incorporating 
4M1D290 change). 
ad. Test turbopump speed ard Continuity must exist through Engine Contractor recommended 
propellant flowrate transducers secondary and/or primary coil. checkout critcria are listed in 
secondary and/cr primary coil figure 1-8. 


for continuity in conjunction with 
stage signal conditioning equipment. 
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1.2.5 


1.2.6 


STAGE STATIC: TEST: 


Activities 


IGNITION DETECTOR 
PROBE RESISTANCE 
TEST 


——— 


A 
TION VALVE TEST FOR 


ENGINES NOT INCOR: 


PORA TING MD366 ORS: 
MD37) CHANGE) 6" 


Requirements Limits 


Measure resistance between the 
following points on ignition de- 
tector probe electrical receptacle 
J19: 


Resistance Limits (ohms) 
a. Pin& to pin B. 1G0 +2.5 
b. Pin 5 topin C. 100 42.5 
ce. PinAiopin C. 200 +5.0 


d. Pin B to pin D. Greater than 100,000 


e. Pin B to case. Greater than 100,000 


f. Pin D te case. Greater than 100,000 


g- Pin F to case. Less than 0.1 

h. Pin Dtopin E. Less than 0.1 

Before engine static firing, 

verify valve operation by 

measuring voltage cutput 

of position indicator 

potentiometer (with 5.00 

20.50 vde input-applied to 

potentiometer) and calculating 

voltage ratic for the following 

valve pesitions: ~ Voltage 
Ratio Limits 

a. Valve fully closed. 0.002 to 0.1 

b. Valve fully open. 0.9 to 1.0 


Special Constraints 
and Remarks 


This test must be performed 
within 30 days before stage 
static test and as near test 
date as practical. 


Nominal resistance limit 
values of 9.1, 100, and 200 
ohms must be measured 
with an instrument accurate 
to one percent or better. 


Test Voltage Limits 
VDC Maximum 


5 


5 


PU valve control power must 


be within limits listed in 
section I. Voltage ratio is 


quotient of potentiometer out- F 


put voltage divided by poten- 
tiometer input voltage. 
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Special Constraints 


Paragraph Activities Requirements Limits and remarks 

1.2.6A MIXTURE a. Verify MRCV operation at At KSC, this test must he 
CONTROL VALVE cryogenic temperatures by performed before helium 
TEST FOR STAGES measuring voltage output 


STATIC TEST, CDDT 
AND LAUNCH COUNT- 
DOWN (ENGINES 
INCGRPORA TING 
MD366 OR MD371 
CHANGE 


of position indicator poten- 
tiometer for high EMR and 
low EMR positiens as follows: 


(i) Readout valve position 
transducer. 


(2) Energize low EMR 
command; then energize 
engine helium control 
valve. 


(3) Deenergize low EMR 
command. 


(4) Deenersize helium 
control valve. 


MRCV must move to low EMR 
and potentiometer output voltage 
change must be between 1.3 and 
1.8 vde on engines incorporating 
MD371 change, or between 0.6 
and 1.0 vde on engines incor- 
porating MD366 charge. Time 
from helium control valve 
energize command (high EMR) 
signal to MRCV low EMR posi- 
tion must be a maximum of 1.0 
second. 


MRCV must move to high EMR 
and potentiometer output voltage 
change must be between 1.3 and 
1.8 vde on engines incorporating 
MD371 change. or between 0.6 
and 1.0 ~ce on engines incor- 
porating MD366 change. Time 
from low EMR command de-. 
energize signal to MRCV high 


EMR position must be 2 maximum 


of 1.2 seconds. 


supply system pressur2- 
decay test of pararraph 
1.3.48A. 


This test verifies, within 
limitations of measuring 
system, operation of MPCV. 
Engine helium tank must be 
pressurized to 2,800-2,450 
psig. Engine control must 
be in components test mode 
and liquid oxygen must be 

in MRCV for a minimum of 
1/2 hour. 


CAUTICN 


When pe-forming this 
test do not energize en- 
gine ignition phase or 
mainstare control valves. 


Allow minimum of 2 seconds 
between substeps 2, 3, and 4 
to obtain valid readings. 
Time between substeps 2, 3, 
and 4 should be held as close 
to minimum as possible to 
prevent excess helium loss 
through engine purges. 
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Activities 


Requirements Limits 


m 


2.8 


1.2.9 


PROPEL T ZA- 
TION VALVE TEST. 


Verify valve operation by measuring 
voltage output of position indicator 


Special Constraints 
and Remarks 


Voltage ratic is quotient of 
potentiometer output voltage 

ivided by potentiometer 
input voltage. 


DURING STAGE STATIC- potentiometer (with 5.00 10.50 vdce 
TEST SECURING AND input applied to potentiometer) and 
CHECKOUT AT VAB- calculating voltage ratio for the 
(ENGINESNOTINCOR= _following valve positions: 


PORATING MDS6GOR =a. Valve fully closed. 


MD3T1L CHANGE) 
b. Valve fully open. 


PROPELLANT UTILIZA- Verify PU valve response after 
TION VALVE TEST ; propellant loading. 

DURING COUNTDOWN 

DEMONSTRATION: TEST 

AND FOR-LAUNCH®: «, 

PREPARATION: (ENGINES 

NOT iINCORPORA!ING?*:... 

MD366 OR MD2THCHANGE) 


IGNITION-PHASE- 
CONTROL:VALVE; | 
MAINSTAGE CONTROL 
VALVE, START-TANK 
DISCHARGE: VALVE» - 

CONTROL VALVES 


= 
om 


VENT VALVESSTART a. Measure resistance between 
a pins A and B of the following 
control valve receptacles: 


CONTROL. VALVE. (1) J14 (ignition-phase 
RESISTANCE: TEST®- control valve). 


(2) J15 (mainstage 
control valve). 


(3) J18 (STDV 
control valve). 


(4) J13 (helium 
control valve). 


Voltage 
Ratio Limits 


0.002 to 0.1 
2.9 to 1.0 


Valve must respond to input 
command signals. 


Resistance must be within 
temperature-compensated 
limits shown in figures 1-8A, 
1-8B, and 1-8C. 


At KSC, this test must be 


performed within 120 days 


before launch. 


Power must not be applied 


to solenoid coils within 4 


hours beftcre maxing resistance 


test. 


The following equipment is 


required for this test: 


1. Wheatstone bridge or 
digital ohmmeter 
{accuracy within 
40.1 ohm) 


2. Insulation resistance 
tester, 500 vdc 
(accuracy within 
+10% and current 
limited to 10 ma 
maximum at 500 
vdc) 


(5) J17 (helium tank 
emergency vent 
valve}. 


3. Strap-on thermometer 


(accuracy within -2.0°F) 
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Paragraph 


Requirements 


; Spe ciai Constraints 
Limits and Remarks 


ee A 


1.2.9 
(cont) 


(6) J55 (start tank emergency 
vent valve). 


(7) J3GA (MRCV) (engines 
incorporating MD366 
or MD371 change)-_ 


Meusure insulation resistance 
(with 500 vde applied) between 
the following points of control 
valve receptacles J14, J15, 
218, J13, and J17: 


(1) Pins A and B (together) 
to ground. 


(2) Pin C to ground. 


(3) Pins A and B (tugether) 
to pin C. 


Measure insulation resistance 
(with 500 vde applied) between 
control valve receptacle J55, 
pins A and B (together), and 
ground, and on engines incor- 
porating MD366 or MD3T1L 
change, between control valve 
receptacle J36A, pins ‘A and B 
(together), and ground. 


Minimum allowable insulation 
resistance is 50 megohms. 


Minimum allowable insulation 
resistance is 50 megohms. 
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Paragraph 


Activities 


Requirements 


Limits 


Special Constraints 
and Remarks 
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1.2.10 


1.2.42 


ENGINE ELECTRICAL 


SYSTEM _RESISTANCE- 
TO-GROUND TEST: 


ENG.NE ELECTRICAL 
SAFETY CIRCUIT TESTS 


Measure resistance between all 
pins shorted together of interface 


electrical connector P51 and 


ground, with interface connectors 


P51 and P54 disconnected. 


a. Test for delay in engine 
sequence when mainstage 
enable signal is not 
obtained on SIVB-stage 
engines. 


b. Test for cuioff in engine 
sequence when ignition- 
detected signalis not ob- 
tained after engine start 
(on engines not incorporat- 
ing MD338 change). 


c. Test for cutoff in engine 
sequence when neither of 
the mainstage OK pressure 
switch signals is obtained. 


Resistance must be greater 
than 5 megohms. 


Engine sequence must stop 
following runout of start 
tank discharge valve delay 
timer, preventing .he start 
of the following events: 


(1) STDV control valve 
energized. 


(2) Ignition-phase timer 
energized. 


Engine sequence cutoff must 
be obtained following indication 
of STDV control valve ener- 
gized. 


Engine sequence cutoff must 
be obtained following runout 
of sparks deenergized 
timer. 


This test must be done at 
KSC, 


A minimum delay of 5 
minutes is required between 
each test in this paragraph 
if ignition power is turned 
on. Ignition power is not 
required during performance 
of electrical safety circuits 
test. 


On engines incorporating 
MD338 change, any time an 
ignition-complete indication 
is obtained, ignition detection 
simulation circuit must not be 
energized. 


This test is not required on 
St-stage engines. 


This test is not required on 
engines incorporating D338 
change. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.2.12 SPARK IGNITER Visually verify operation of each ASI Indication of igniter operation Spark igniter duty cycles 
TEST spark igniter, and audibly verify must be obtained. are 10 seconds on and 5 
operation of each GG spark igniter. minutes off, or 5 seconds 


on and 3 minutes off. 
These time intervals must 
not be exceeded during 


testing. 
Audible interference frem 
ASI spark igniter operation 
must be muffled using an 
ASI chamber blocking de- 
vice in order to enable 
audible verification of GG 
spark igniter operation. 
1.2.13 through 1.2.15 (Deleted) 
1.2.26 ENGINE CUTOFF Energize engine cutoff command Engine cutoff signal must be This requirement must be 
COMMAND: AFTER circuit. obtained. done before performing any 
LAUNCH COUNT=. post-abort engine operations. 
DOWN ABORT™ 
1.2.17 ENGINE CUTOFF Energize engine cutoff reset Engine cutoff reset signal 
RESET FOR . circuit. must be obtained. 
RESCREDULED: 
LAUNCH... 
COUNTDOWN 


Pages 1-73 and 1-74 deleted. 
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Paragraph Activities 


Requirements 


Limits 


Special Constraints 
and Remarks 


1.2.14 


1.2.15 


GAS GENERATOR 
HIGH-LOW TEMPERA- 


TURE CUTOFF PANEL | 


SPARK MONITOR/ 


OVERSPEED CUTOFF 
PANEL PREOPERATION 


TEST 


Test GG high-low temperature cutoif 
panel and engine interconnection by 
perferming engine control system. - 


sequential operation. (sequence. test) 


or sequence simulation (to'main—. - 
stage-phase) with cutoff panel'in. 
operating mode and ‘ coenectet te’ GG 
overtemperature transducer. 


a. Spark Monitor Preoperation 
Pp higg Gang ay 
control individually with 
engine control system in com- 


ponent test mode..”” 


b. OQverspeed So aeee on. 
est. Test cutalt ope on. 

with signal generator, test in- 
put of 0.7520.25- volt peak - 
applied to connect: points cor- 
responding to- connector J4, 
pins E. and F for fuel tarbo- . 
pump speed and. pins*A‘and Bo 


eg enseee NG 


for oxidizer turbopumpi pispeed=. 


(1) Signal generator test! : 
put frequency’ set below: 
cutoff frequency ranges 


Engine cutoff must be obtained 
0.5 20.05 second after main- 


stage control signal. 


Spark OK signals mus be 
obtained. - 


Cutoff signal indication 
must not be obtained. 


If a component or etitire panel 
is replaced, panel must be 
calibration tested and timer, 
limit switch, and amplifier 
settings adjusted to provide 
high and low temperature and 
time cutoff limits for engine 
operating requirements in. 
section IZ. 


Preoperation test verifies GG 
undertemperature cutoff. 


Temperature monitored at GG 
high-low temperature cutoff 
pancl may be compared with 
fuel turbine inlet temperature 
monitored on Hight instrumenta- 
tion; temperature indications 
should be about the same. 


Spark system duty cycle re- 
quirements in section II 
must be complied with. 


Fuel turbopump overspeed 
cutoff limits (rpm) for 

engine operating requirements 
are in section I. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.2.15 (2) Signal generator test input Cutoff sign>1 must be obtained Uf cutoff sisnal is not within 
(cont) frequency increased until . within the fol:csing frequency ~ frequency limits, p:nel 
cutoff indication obtained: . limits: overspeed cutoff frequency 
may be adjusted and test 
repeated. 
Cutoff Frequency (Hz) 
{a) Fuel turbopump speed 5,686 +50 
(on engines J-2025 to 
J-2059}. ; 
{b) Fuel turbopump speed 5,800 +56 
(on engines J-2060 and 
subsequcut). | 
(c} Oxidizer turbopump speed 1,900 +20 - Oxidizer turbopump over- 
(on all engines).: speed cutoff is not mandatory 
for engine static-firing tests. 
c. Overspeed Cutoff Panel Resistance Resistance must be greater Cutoff signals must be reset. 
Test. Measure resistance between than 100,000 ohms. 
facility ground and each connect 
point corresponding to a connector 
J4 pin (pins A, B, E, and F). 
1.2.16 ENGINE CUTOFF Energize engine cutoff command Fngine cutoff signal must be This requirement must be 
COMMAND AFTER circuit. obtained. done before performing any 
STAGE STATIC post-abort engine operations. 
TEST ABORT:OR LAUNCH 
COUNTDOWN ABORT 
1.2.17 ENGINECUTOFF:RESET Energize engine cutoff reset circuit. Exgine cutoff reset signal must 
FOR RESCHEDULED ¢- ,- be obtained. 
STAGE: STATICITESTS: on 


OR LAUNCH COUNTDO 


wigh tie Be 
Se a 
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Activities 


LEAK AND FUNCTION 


TESTS 


ELECTRICAL CONTROL 
ASSEMBLY PACKAGE 


AND PRIMARY AND 


AUXILIARY FLIGHT: — 


INSTRUMENTATION 


PACKAGE: PRESSURE 


MEASUREMENT 


SPARK IGNITER 


CABLE PRESSURE 
MEASUREMENT™ 


Requirements 


Measure pressure in ECA or FI 
package, and determine amount 
of time in months since last: 
pressurization or repressuri- 
zation of package as recorded in 
Engine Log Book. 


Leak-test package pressurizing 
valve core by opening metal-to-metal 
seat and monitoring pressure gage 
for 5-6 minutes. 


Leak-test package pressurizing 
valve metal-to-metal seat by closing 
metal-to-metal ‘seat, opening valve 
core, and monitoring pressure gage 
for 5-6 minutes. © 


Inspect package pressurizing valve 
cap for evidence of damage to cap 
seal. 


Record pressure monitoring 
information in Engine Log Book. 


Limits 


Measured pressure corrected 
to 70° F must be within ac- 
ceptable limits of figure 1-8D. 


Maximum allowable pressure 
increase on gage is 0.3 psi 
(equivalent to 5 x 10-4 ec/sec). 


Leakage is aot allowable. 


Damage is not allowable. 


Special Constraints 
and Remarks 


This test must be performed 
before engine storage, within 
14 days after removal from 
storage controlled environment, 
and at KSC within 6 months 
before launch. 


Measuremeat requirements are 
based on use of spark igniter 
cable pressurization tool-kit 
9025425-21. Temperature 

must be measured using 2 strap- 
on temperature measuring device 
connected to ECA or FT pack- 
age face plate. 


This test must be performed at 
12-month (maximum) intervals 
with at least one pressure check 
at KSC within 6 months before 
launch. The 12-month interval 
tests are not required when 
engine/stage is stored in accord- 
ance with MSFC-STD-496 or 
MSFC-STD-498. This test must 
be performed beforc engine 
storage and within 14 days after 
removal from storage controlled 
environment. 


O1-9zee-uU 


] MOPS 


OL-T 


CLO Arunury 22 - g ‘ON aduLYyD 


Paragraph 


1.3.2 
(cont) 


Activities 


a. 


e. 


g. 


Requirements 


Measure pressure in ASI and GG SIC. 


Obtain and analyze gas sample from 
overpressurized SIC. 


Obtain and analyze gas sample from 
ECA to which cable is connected . 


Calculate temperature-corrected 
pressure value, and determine 
amount of time in months since » 
last pressurization or repres- 
surization of SIC as recorded in 


Engine Log Book. 


Leak-test pressurizing valve 

core by opening metal-to-metal 
Seat ind monitoring pressure gage 
for 5-5 minutes. 


Leak-test pressurizing valve 
metal-to-metal seat by closing 
metal-to-metal seat, opening valve 
core, and monitoring pressure gage 
for 5-€ minutes. 


Inspect SIC pressurizing valve 
cap for evidence of damage to 
cap seal. 


Record pressure monitoring 
information in Engine Log Book. 


Limits 


Pressure indicated on gage must 
be less than 30 psig. 


Pressurizing yas in SIC must 
contain less than one percent 
hydrogen. 


Pressurizinz sns in ECA must 
contain less than one percent 
hydrogen. 


Measured pressure, corrected 


to 70° F, must be within ac- 
ceptable limits of figure 1-8E. 


Maximum allowable pressure 
increase on gage is 0.3 psi 
(equivalent to 5 x 10-4 ce/sec). 


Leakage is not allowable. 


Damage is not allowable. 


and Remarks 


Measurement requirements 
are based on use of spark 
igniter cable pressurization 
toolkit 9025425-21. 


If pressure exceeds limit, 
step b is required; otherwise: 
proceed to step d. 


If hydrogen content exceeds 
limit, step c is required. 


Temperature must be measured 
using a strap-on temperature 
measuring device connected to 
ECA face plate. 
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Activities 


Requirements 


Limits 


Special Constraints 
and Remarks 


1.3.3 


1.3.4 


1.3.5 


Lb} 


START SYSTEM TEST 
DURING ENGINE POST- 
U CURIN 


es 


CHECKOUT. 


a. Flange Jofat, In-Place Tute Weld, Leakage is not allowable. 
and Line Tt Pres- 


ae. 


surize contrel-line to: 585 psia. 
, ie 


Flange J int, In~Place Tube 
an 

Tests... Pressurize start 

system to 500°220 psig. 


Seat Leakage Measurements. 
Measure the following seat 
leakages with start system 
pressurized to 500 +20 psig- 


(1) Start tank vent-and~ 
relief valve (measure? 
at drain Ine exit). 


Leakage is not allowable. 
Start tank pressure must 
vent, 


Leakage is not allowable. 


Leakage is not 2lowable. 
Start tank sressure must . 
vent. 


Leakage is not allowable. 


Maximum alicwable iezkage 
is 2 scim. 


Successful completion of 
start tank mass-loss test 
(restart engines) or the 
start tank pressure decay 
test (nonrestart engines) 
waives requirement to - 
leak test start system at 
KSC. Except separable 
joints in the start tank - 
initial {fl line must be- 
leak tested. 


Leakage measurements 
must be recorded during 
this test for entry in Engine 
Log Book. 


Seat leakage measurements 
are not required in order to 
meet Engine Contractor 
minimum requirements. 


This test is applicable to 
restart-mission engines 
only. 
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Special Constraints 
and Remarks 


Exhaust system test plates 
are required for this test. 


Paragraph Activities Requirements Limits 
TN nS 
1.3.5 (2) STDV (measured at STDV Maximum allowable leakage is 
(cont) drain line port on engines ~ 5 scim. 
not incorporating MD234=,. 
change or at fuel tur =: co 


drain line exit/on: engines“ 
aparece Sr 


. Check Valve Reverse-L e . 
Measurements... Measure-the - 
following checic valve reverse ; 
leakages with start’system=:- 
pressurized to 500220 psig> © 


(1) Start tank support-and-fill valve Maximum allowable leakage is 
initial fill check valve (meas- 2 scim. 
ured at initial fill line). 


(2) Start tank gaseous and liquid Maximum allowable leakage 
refill check valves (combined is 5 scim. 
leakages measured at throat 
plug test port). : 


(3) Start tank liquid refill check Maximum allowable leakage 
valve reverse leakage (meas- is 5 scim. 
uret at refill line Mange after 
disconnection from AST lower 
fuel line). 


(4) Subteact leakage measured in Maximum allowable leakage 
substep 3 from leakage meas- | is 5 scim. 
ured in substep 2 to determine 
start tauk support-and-fill “:, 
gaseous refill: chéck'valve're- 
verse leakage? oo 


Check valve reverse-leakage 
measurements are not re- 
quired in order to meet 
Engine Contractor minimum 
requirements. 


This test is applicable to 
restart-mission engines 
only. 


Thrust chamber throat plug 
is required for this test. 


Stage fuel tank pressuriza- 
tion system must be iso- 
lated from engine. 


If leakage exceeds limit, 
substeps 3 and 4 are 


required. 
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Paragraph Activities 
1.3.5 
(cont) 
1.3.6 START TANK EMERGENCY 
VENT VALVE TEST 
1.3.7 START TANK MASS-LOSS 


TEST FOR RESTART- 
MISSION ENGINES#: 


Requirements 


d. Start Tank Vent Valve Control Line 
Leak and Function Test, Pressurize 
control line to 585 psia maximum. 


e. Record leakage measurements in 
Engine Log Book. 


Actuate emergency vent valve with 
start system pressurized to 100-500 


psig. 


a2. Pressurize start tank initially tu 
500 +20 psig and determine mass- 
loss rate. 


Limits 


Leakage is not allowable. 
Start tank pressure must 
vent. 


Start tank pressure must 
vent. 


Maximum allowable mass- 
loss rate is 0.0066 pound 
per hour. 


Special Constraints 
and Remarks 


Start tank vent valve centrol 
line leak test is not required 
at KSC. 


The start tank emergency 
vent valve must be function 
tested at launch pad before 
cryogenic loading for 
countdown demonstration 
test. 


On restart aiission engines, 
if start tank emergency vent 
valve is actuated after final 
scheduled start tank mass- 
loss test, mass-loss test 
must be repeated before 
launch. 


On nonrestart mission 
engines, if start tank 
emergency vent valve is 
actuated after final 
scheduled pressure-decay 
test, pressure-decay test 
must be repeated before 
launck or start tank pres- 
sure must be monitored 
during launch countdown 
{following final filling of 
start tank and after start 
tank ground fill line is 
vented), and pressure, if 
initially below 1,250 psia, 
must increase or, if pres- 
sure increases to above 
1,250 psia, pressure must 
not subsequently decrease. 
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If start tank emergency vent 
valve is actuated after final 
scheduled mass-loss test, 
mass-loss test must te 
repeated before launch. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.3.8 U pressure-decuy rate 
{eont) exceeds limit, testing 
must be continued until rate 
is acceptable or until 3 
hours have elapsed from 
start of initial test. 
1.3.9 START TANK DISCHARGE a. Pressurize helium tank to Mainstage control valve 
VALVE PISTGN AND PISTON 225-250 psig with helium may be cnergized to 
LIP SEAL LEAK TEST (EN- and ignition-pimse contrul conserve helium during 
GINES NOT INCORPORATING valves enernized. test. 
MD273 CHANGE) AT MTF 
AND SAC/MDAC b. Measzre STDV piston closing Maximum allowable leakage 
Nip seal leakage at STDV piston is 40 scim. 
seal vent port. 
ce. Measure STDV piston opening Maximum allowable leakage 
lip seal leakage at STDV is 40 scim. 
piston seal vent port with 


STDV contral valve energized. 


M 
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aii 3 Special Constraints 
Paragraph Activities Requirements Limits and Remarks 


1.3.9 da. Meascre lealmge at STDV control If any leakage is measured in 
(cont) valve vent port with STDV control step d, steps e and f are re- 
e. Measure STDV leakage (indicating Leakage is not allow- 
cracked piston) at STDV opening able. 
control port with STDV control 
valve deenerpized. 
{ Sabtract leakage measured in step Maximum allowable 
e from leakage meascred in step d leakage is 15 scim. 
to determine STDV contro! valve 
Geerergized seat leakage. 
g. Record leakage measureaents in 
Engine Log Book. 
1.3.10 START TANK DIS- 2. Yressurize helium tank to 600- Mainstage control valve may be 
CHARGE VALVE 1, 600 psig with heliam and ignition- energized to conserve helium 
PISTON AND PISTON phase control valve energized. during test. 


ST EMTTRTESES MIEN TRE db. Measure STDV piston closing Maximum allowable 
ROR SING Bibo7s gen ete at Sr ater coal leakage is 40 scim. 
CHANGE) AT ESC Sent ports 
ce. Measure STDV piston opening lip Maximum allowable 
seal leakage at STDV piston seal leakage is 40 scim. 
rent vozt with STDV control valve 
ewergized. 


ad. Measure leakage at STDV control If any leakage is measured in 
valve vent port with STDY control step d, steps e and f are re- 
valve deenergized. quired. 


e. Measure STDV leakage {indicating Leakage is not allow- 
cracked piston) at STDV opening able. 
control port with STDY control 
valve deenergized. 

{. Sobtract leakage measured in step Maximum allowable 
e from leakage measured in step d leakage is 15 scim. 
to determine STDV control valve 
deenergized seat leakage. 

g- Record leakage measurements in 
Engine Log Book. 
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Actrrities 


START TANK DIS- 


CHARGE VALVE PISTON 


Lip SEAL LEAK TEST 
AT MTF AND SAC/MDAC 


ON ENGINES WITH START 


TANS. DISCHARGE VALVE 


304386 (MDZ75 CHANGE. 


Requirements 


Pressurize heliam tank 


to 225-250 psig with helium 


control and ignition-phase 
contro! valves energized. 


Measure lealage at STDV 


Subtract leakage meas- 
ured in step d from leak- 
age in step b to determine 
STDV closing piston lip 
seal leakage. 


Measure leakage at STDV 
control valve vent port 
with a blocking test plate 
installed between STDV 
and opening control line 
restrictor check valve, 
and with STDV control 
valve energized. 


Subtract leakage meas- 
ured in step f from leak- 
age measured in step c 
to determine STDV 
opening piston lip seal 
leakage. 


Record leakage measure. 
ments in Engine Log Book. 


Limits 


Maximum allowable leakage 
is 15 scim. 


Maximum 2llowahle leakage 
is 15 scim. 


Maximum allowable leakage 
is 15 sam. 


Maximum allowabie leakage 
is 100 scim. 


Maximum allowable leakage 
is 15 scim, 


Maximum allowable leakage 
is 100 scim. 


Special Constraints 
and Remarks 


Aainstage control valve 


may be energized to con- 
serve helium curing test. 


If lcakage exceeds limit, 
steps dand e are required. 


If leakage exceeds limit, 
steps fand g are required. 
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Special Constraints 
and Remarks 


CO} 


1.3.12 


START TANK DIS- 


CHARGE VALVE PISTON 


LIP SEAL LEAK TEST 


Subtract leakage meas- 
ured in step d frum Jeak- 
age measured in step b to 
determine STDV closing 
piston lip seal leakage. 


Meastre leakage at STDV 
controi valve vent port 
with a blocking test plate 
installed between STDV 
and opening control line 
restrictor check valve, 
and with STDV control 
valve energized. 
Subtract leakage meas- 
ured in step f from Jeak- 
age meastred in step c 
te determine STDV open- 
ing piston lip seal Jeakage. 


Record leakage measure- 
ments in Engine Log Book. 


Maximum allowable leakge 
is 15 scim. 


Maximum allowable leakage 


is 15 scim. 


Maximum allowable leakage 


is 15 scim. 


Maximum 2tlowable leakage 


is 100 scim. 


Maximum allowable leakage 


is 15 scim. 


Maximum allowable leakage 


is 100 scim. 


Mainstage control valve may 
be energized to conserve 
helinm during test. 


If leakage exceeds limit, 
steps dand e are required. 


If leakage exceeds limit, 
steps f and g are required. 
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Activiti 


Requirements 


Special Constraints 
and Remarks 
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1.3.13 


1.3.14 


START TANK DISCHARGE 
VALVE SWING GATE LEAK 


Measure swing gate leakage 
with exhaust system pres- 
surized to 30 +1 psig. 


Measure Swing gate leakage 
with outlet side of STDV 
Swing gate pressurized to 
500 (+0, -20) psig if leakage 
in step 2 exceeded limit. 
Record leakage measure- 
ments in Engine Log Book. 


Measure breakaway torque. 


Maximum allowable lezkage 
is 20 scim on restart- 
mission engines and 200 
scim on nonrest2rt-mission 
engines. 


Maximum allowable leakage 
is 20 scim on restart- 
mission engines and 200 scim 
on nonrestart-mission 
engines. 


{1} Maximum allowable 
torque is 3,000 inch- 


pump is not installed, 
also for Sll-stage engines. 


On restart-mission engines, 
this test must be performed 
at KSC. 


On nonrestart-mission 
engines, this test is not 
required to meet Engine 
Contractor minimum 
requirements. 


Exhaust system test plates 
are required for this test. 


Fxhaust system pressure 
must not exceed 35 psig. 


This test is required only 

if leakaze in step a exceeded 
limit. Tesi pressure must 
not exceed 500 psir. 


Turbine wheel must be 
turned clockwise (viewed 
from aft end of engine). 


Torque in excess of 1,000 
inch-pounds must not be 
applied to turbine shaft. 


When measuring torque 
with hydraulic pump in- 
stalled, indicated torque 
must be converted to actual 
torque, due to effect of 
torque wrench adapter. 
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z ” Special Constraints 
= Paragraph Activities Requirements Limits and Remarks 
1.3.13 START TANK DISCHARGE On restart-mission engines, 
VALVE SWING GATE LEAK this test must be performed 
test at KSC, 
On nonrestart-mission en- 
gines, this test need be 
performed only once, either 
during post-static-test 
securing and checkout or 
at KSC. 
Exhaust system test plates 
are required for this test. 
a. Measure swing gate teakage Maximum allowable leakage Exkaust system pressure 
with exhaust system pres- is 20 scim on restart- must not exceed 35 nsig. 
sarized to 30 =1 psig. mission engines and 200 
scim on nonrestart-mission 
engines. 
b. Measure swing gate leakage Maximum allowable leakage This test is required only 
with outlet side of STDV is 20 scim on restart- if leakage in step a exceeded 
Swing gate pressurized to mission engines and 200 scim limit. Test pressure must 
500 (+0, -20) psig if leaknge on nonrestart-mission not exceed 500 psig. 
in step 2 exceeded limit. engines. 
ec. Record leakage measure- 
ments in Engine Log Book. 
1.3.14 Turbine wheel must be 
TORQUE TEST turned clockwise (viewed 


a. Measure breakaway torque. 


(1) Maximum allowable 
torque is 1,000 inch- 
pounds for SIVB-stage 
engines and, if hydraulic 
pump is not installed, 
also for Sll-stage engines. 


from aft end of engine). 


Torque in excess of 1,000 
inch-pounds must not be 
applied to turbine shaft. 


When measuring torque 
with hydraulic pump in- 
staliec, indicated torque 
must be converted to actual 
torque, due to effect of 
torque wrench adapter. 
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Special Constraints 
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1.3.15 


1.3.16 


FUEL TURSOPUMP 
TORQUE TEST 


GXIDIZER_ FEED SYS- 
TEM TEST FOR UN- 


INSTALLED ENGINES 


Requirements 


Measure running torque. 


Record torqce measure- 
metts in Engine Log Book. 


Measure breakaway; torque. 


Measure running torque. 


Record torque measure- 
ments in Engine Log Book. 


Connection. Flanre Joint, 


In-Place Tube Weld. and 
Line Braid Leak Tests. 


Pressurize oxidizer feed 
system to 30 +1 psig. 


QOxidizer Turbopump Pri- 


mary Seal Lestiocre 
en, 


Measurement. 


Limits 


(2) Maximum allowable 
torque is 500 inch- 
pocnds if hydrazlic 
pump is installed (SI- 
stage engines only). 


Maximum allowable torque 
is 200 inch-pounds. 


Mazimurn allowable torque 
is 1,000 inch-pounds. 


Maximum allowable torque 
is 300 inch-pounds. 


Leakage is not allowable. 


and Remarks 


If torque exceeds limit, 
hydraulic pump must be 
disconnected and torque 
test repeated, using 1, 000 
inch-pound limit. 


“When measuring torque with 
hydraulic pump installed, 
indicated torque must be con- 
verted to actual torque, due 
to effect of torque wrench 
adapter. 


When measuring torque with 
hydraulic pump installed, 
indicated torque must be 
converted to actual torque, 
due to effect of torque wrench 
adapter. 


Torque in excess of 1,000 
inch-pounds must not be 
applied to turbine shaft. 
Turbine wheel must be turned 
counterclockwise {viewed from 
aft end of engine). 


Exhaust system test plates 
are required for this test. 
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Torque in excess of 1,000 
in-Ib must not be applied 
to turbine shaft. 


da. 


£ 


Requiremexts 


(1) Pressurize oxidizer feed 
system to 30 +1 psig, and 
observe primary seal leak- 
age while rotating turbine 
wheel clockwise (as viewed 
from engine aft end) for 5 


Oxidizer Turbopump Shaft Seal 


dizer feed system to 30 =1 psig. 


GG Control Valve Oxidizer P 
Leakage Measurement. 


Measurement. Sot 
oxidizer bleed valve and pressurize 
oxidizer inlet to 30 =3 psig. 


Scrize oxidizer feed system to 
30 =1 psig, and measure leakage 
at valve vent port. 


Oxidizer Bleed Valve Leakace 
psig, and pressurize helium 


tank to 225-250 psig with helium 
contro] valve energized. 


Limits 


Maximum allowable leakage 
is 350 scim. 


Maximum allowable combined 


leakage is 1.5 scim. 


Maximum allowable leakage 
is 1.5 scim, 


Maximum allowable leakage 
is 20 scim. 


Maximum allowable leakage 
is 10 scim. 


Maxum allowable leakage 
is 300 scim. 


Special Constraints 
and Remarks 


If leakage exceeds limit, 
steps d and e are required. 


Purge contro! valve inlet 
must be blocked. 
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OXIDIZER FEED SYSTEM 
TEST DGRING ENGINE 
POST-MANUFACTURING 
CHECKOCGT 


g. 


Requirements Limits 


QOxidizer Turbopump intermedi- Allowable seal parge flow 
ate Seal Purre Flow and Leak- is 2,600-7,000 scim (total 
age Measurements. Pressurize of values measured in sub- 
helium tank to 600 +25 psig with stepsathroughc). Maxi- 
helium control valve energized mum seal leakage {total of 
for the following purge flow and substeps a and b) is 850 
seal leaknge measurements: £cim. 


(1) Cxidizer turbopump inter- 
mediate seal (pump direc- 
tion). 


(2) Oxidizer turbopump inter- 
mediate seal (turbine direc- 
tion). 


(3) Oxidizer turbopump inter- 
mediate seal purge cneck 
valve flow. 


Oxidizer Feed System Leakage Maximum allowable system 
Determination. Subtract leak- leakaye is 17 scim. 

ages meastréd in substep 2of 

step b and siep c from flow 

measured in substep 3 of step b. 


Record leakage measurements 
in Engine Loz Book. 


Oxidizer Inlet Doct Flange Leakage is not allowable. 
Leak Test (at Customer- 

Connect Interface). Pres- 

surize oxidizer feed system 

to maximum stage oxidizer 

tank pressure capability. 


Special Constraints 
and Remarks 


Pressure required for 
this test exceeds personnel 
safe-operating limits. 


If leakage of system ex- 
ceeds limit, turbopump 
must be rotated several 
times and steps b and c 
must be repeated. 


must be between 10 and 35 


Pressure used for this test | 
psig. 
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1.3.18 


ONIDIZER FEED SYS- 


TEM TEST FOR ENGINE 
CHECKOGT AT MTF AND 


SAC/MDAC 


b. 


Requirements 


LOX BLEED LINE Customer- 
Connect Leak Test. Pres- 
szrize oxidizer feed system 
to maximum stage oxidizer 
tank pressure capability. 


Connection. Fiance Joint. 
In-Place Tube Weld. and 
Line Braid Leak Tests. 
Pressurize oxidizer feed 
system to 30 =5 psig. 


Measurement. 


{1) Pressurize oxidizer feed 
system to 30 =5 psig, and 
observe primary seal leak- 
age while rotating turbine 
wheel clockwise (as viewed 
from engine aft end) for 5 
rotations minimum: stop 
rotation at position of maxi- 
mum lealage. 


{2) Measure primary seal 
leakage. 


Leakage is not allowable. 


Maximum allowable leakage 
is 350 scim. 


Special Constraints 
and Remarks 


On SO stage engines, stage 
oxidizer chilldown return 
system may be closed to 
pressurize System over stage 
oxidizer tank pressure. On 
SIVB stage engines, oxidizer 
bleed line is leak tested at 
stage oxidizer tank pressure. 


Leakage measurements 
must be recorded for entry 


in Engine Log Book. 


Stage oxidizer chilldown 
return system must be 
closed and engine must 

be restrained to prevent 
fimbaling, before oxidizer 
feed system is pressurized. 


Torque in excess of 1,000 
inch-pounds must not be 
applied to turbine shaft. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 

1.3.18 ce. Oxidizer Turbopump Shaft Seal Maximum allowable com- Oxidizer turbopump shaft 

(cont) and Valve izer bined leakage is 1.5 scim. seal and GG control valve 
Poppet Combined Leakage oxidizer poppet combined 
Measurement. Pressurize leakage measurement is 
oxidizer feed system to 30 :5 not required to meet Engine 
psig. Contractor minimum re- 

quirements. 

d. CG Control Valve Oxidizer Maximum allowable leakage 

Poppet Leaknge Measurement. is 1.5 scim. 
Discomect oxidizer b. 
valve and pressurize oxidizer 
inlet to 30 +5 psig. 

e. 3 s Turbopump Shaft Maximum allowable leakage 
Seal Leakage Determinaticn. is 20 scim. 

Subtract leakage measured 
in step d from combined leak- 
age measured in step c. 

f. On Engines Not Incorporating Maximum allowable leakage PU valve shaft seal leak- 
MID266 or MID371 Change, is 10 scim. age measurement is not 
PU Valve Shaft Seal Leakage required to meet Engine 
Measurement. Pressurize Contractor minimum 
oxidizer feed system to requirements. 

30 +5 psig, and measure leak- 
age at PU valve vent port. 

g- MOV and vi Maximum allowable leakage MOV gate seal and ASI 
Seat Combined Legkare is 10 scim. valve seat leakage meas- 
Measurement. Pressurize urement is not required 
oxidizer feed system to 30 +5 to meet Engine Contractor 
psig, and measure Jeakage at minimum requirements. 
throat plug test port. Tr éehowbar 3 t plug 

is required for this test. 
Stage fuel tank pressuriza- 
tion system must be isolated 
from engine. 


Allow 5 minutes minimum 
to elapse from time system 
is pressurized until meas- 
urementis made. 


If leakage exceeds limit, 
steps h and i are required. 
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Paragraph 


1.3.18 
(cort) 


Activities 


Requirements 


MOV Gate Seal Leakage 
Measurement. Block ASI 
valve oxidizer outlet con- 
nection to ASI oxidizer 
line and repeat test re- 
quirement of step ¢. 


ASI Valve Seat Leakage 
Determination. Subtract 
leaxage measured in 

step h from combined leak- 
age measured in step g. 


Oxidizer Bleed Valve Leakage 


Measurement. Pressurize 
oxidizer feed system to 30 5 
psig. and pressurize helinm 
tank to 225-250 psig with 
helicm control valve energized. 


Oxidizer intermedi- 


Oxidizer Turbopump Intermedi- 
ate Seal e Flow and Leak- 
age Measurements. (Use 


sabstep lor2.) 

(1) Pressurize helium tank 
until helium regulator out 
pressure of 225-250 psia 
is obtained. With helium 
control valve energized, 
check the followins purge 
flow and seal leakage 
measurements: 


{a) Oxidizer turbopump 


intermediate seal (pump 


direction). 

(b) Oxiditer turbopump 
intermediate seal (tur- 
bine direction). 

(c) Oxidizer tarbopump 


intermediate seal] purge 


check valve flow. 


Limits 


Maximum allowable leakage 
is 10 scim. 


Maximum allowable leakage 
is 10 scim. 


Maximum allowable leakage 
is 300 scim. 


Allowable seal purge flow is 
1,500 scim minimum (total 
of values measured in sub- 
steps a through c. Maximum 
seal leakage (total of sub- 
steps a and b) is 850 scim. 


Special Constraints 
und Remarks 


Allow 5 minutes minimum 
to elapse from time sys- 
tem is pressurized until 
measurement is madé. 


Source of leakage must be 
verified as not originating 
from stu e oxidizer chill- 
down return system. Purge 
control valve inlet must be 
blocked. 
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Activities Requirements 
1.3.18 (2) Pressurize heiium 
(cont) ‘xa to 600 =25 psig 
with helium cortrol 
valve energized {for 
the following purge 
flow and seal leakage 
measurements: 


fa) Oxidizer turbopump 
intermediate seal 
(pump direction). 


(b) Oxidizer turbopump 
intermediate seal 
(turbine direction). 


(c) Oxidizer turbopump 
intermediate seal 


purge check valve flow. 


lL Record leakage measurements 


in Engine Log Book. 
1.3.19 OXIDIZER FEED SYSTEM 


TEST FOR ENGINE CHECK- 
QUT AT KSC 


2a. Senarable Flance Joint Leak 
Tests. Pressurize oxidizer 
teed system to 30 =5 psig. 


Measurement. 


b. Oxidizer Turbopump Primary 
Leakage Measurement. 


Limits 


Allowable seal purge flow 
is 2,600-7,000 scim (iotal 
of values measured in sub- 
steps a through c). 
Maximum seal leakage 
(total of substeps a and b) 
is 850 scim. 


Leakage is not allowable. 


Special Constraints 
und Remarks 


Pressure required for 
performing this test ex- 
ceeds personnel safe- 
operating limits. 


Exhaust system test plates 
are required for this test. 


Stage oxidizer chilldown 
return system must be 
closed and engine must be 
restrained to prevent gim- 
baling, before oxidizer feed 
system is pressurized. 


Leakage measurements 
must be recorded for entry 
in Engine Log Book. 


ai-Szee-u 


] U0}}99S 


00°] 


ILO Atunuup g » Z ‘oN oduuyy 


Requiremen’s 


Special Constraints 
and Remarks 


ay 


{1) Pressurize oxidizer 
feed system to 30 =5 
psig, and observe pri- 
mary sea: leakage while 
rotating turbine wheel 
clockwise (as viewed 
from engine aft end) for 
5 rotations minimum; 
stop rotation at pasition 
of maximcrm leascage. 


(2) Measure primary seal 


Oxidizer ‘farbopump Shaft 


system to 30 = 5 psig. 


GG Control] Valve Oxidizer 
Ponpet Leakare Measure- 
ment. Disconnect oxidize: 
dleed valve and pressurize 
oxidizer inlet to 30 =5 psig. 


QOxidizer Turbopump Shaft 


Subtract leakage measured 
in step d iram combined 
leakage measured in step c. 


PU Valve or MRCV Shaft 
Seal Leakare Measurement. 


Pressutize oxidizer feed 
system to 30 =5 psig, and 
measure leakage 2t valve 
vent port. 


Maximum allowable leaknge 
is 350 scim. 


Maximum allowable combined 
leakage is 1.5 scim. 


Maximum allowable leakage 
is 1.5 scim. 


Maximum allowable leakage 
is 20 scim. 


Maximum allowable leainge 
is 16 scim. 


Torque in excess of 1,000 
inch-pounds must not be 
applied to turbine shaft. 


If lenkage exceeds limit, 
steps d and e are re- 
quired. 


MRCV shaft seal must be 
leak tested with oxidizer 
feed system pressurized 

to 30 (+5, -1) psig before 
replacing MRCV for exces- 
Sive shaft seal leakage. 
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Special Constraints. 


Paragraph Activities Requirements Limits and Remarks 
1.3.19 g. MOV Gate Seal and AST Maximum allowable leakage MOV gate seal and ASI valve 
(cort) Valve Seat Cambined Leak- is 10 scim. seat leakage measurement 
e Measurement. Pres- is not required to meet Engine 
Surize oxidizer feed system Contractor minimum require- 
to 30 +5 psig, and measure ments. 
leakage at throat plug test 
port. Thrust chamber throat plug 
is required for this test. 
Stage fuel tank pressuriza- 
tion system must be isolated 
from engine. 
Allow 5 minutes minimum 
to elapse from time system 
is pressurized until meascre- 
ment is made. 
If leakage exceeds limit, 
steps h and i are required. 
h. MOV Gate Seal Lewioge Maximum allowable teakage Allow 5 minutes minimum 
Measurement. Blocx is 10 scim.- to elapse from time system 
valve oxidizer outlet con- is pressurized until mea- 
nection to ASI oxidizer line, surement is made. 
and repeat test require- 
ment of step g. 
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ASI Valve Seat Leakage 


Determination. Subtract 
leakage measured in step h 
from combined leakage 
measured in step g. 


Oxidizer Bleed Valve Leakage 


Measurement... Pressurize 


oxidizer feed system to 30 +5 


psig, and pressurize helium 
tank to 600-1, 600 psig with 


helium control valve energized. 


Maximum cHowable leakage 
is 10 scim. 


Maximum allowable leakage 
is 300 scim. 


Oxidizer bleed valve leak- 
age measurement is not 
required to meet Engine 
Coutractor mirimum re- 
quirements. 

Source of leakage must be 
verified as not originating 
from stage oxidizer chill- 
down return system. Purge 
control valve inlet must be 
blocked. 
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1.3.21 


Activities 


OXIDIZER TURBOPUMP 


PRIMARY SEAL DRAIN 


LINE BURST DIAPHRAGM 


LEAK TEST 


FUEL FEED SYSTEM 


TEST FOR UNISTALLED 
ENGINES . 


k. 


Requirements 


Oxidizer Turbopump Inter- 
m te e ow. 
Verity flow from oxidizer 
turbopump intermediate 
seal purge check valve with 
helium tank pressurized to 
600-1, 600 psig and helium 
control valve energized. 


Oxidizer Turbopump Inter- 
mediate Seal Leakage Mea- 


surements... Pressurize 


helium tank to 600-1, 600 psig 
with helium control valve en- 
eryized for the following seal 
leakage measurements: 


(1) Oxidizer turbopump 
intermediate seal (pump 
direction). 


(2) Oxidizer turbopump 
intermediaie seal (turbine 
direction). 


Record leakage measurements 
in Engine Log Book. 


Evacuate drain line from exit 
end, using test fixture 
KSC-J2-RO66967. 


a. 


Connection. e Joint, In- 
Place Tube Weld, and Line 
Braid Leak Tests. Pressurize 
fuel feed system to 30 +1 psig. 


Limits 


Helium must flow from check 
valve exit line. 


Maximum allowable seal leak- 
age (total of substeps 1 and 2) 
is 850 scim. 


Purge control valve inlet 
must be blocked. 


Leakage is not allowable. Indicator pin on test fixture 


must retract. 


Exhaust system test. 
plates are required for 
this test. 

Leakage is not allowable. 
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Requirements 


S6-T 


b. 


Turbopump Primary Seal 


Leakage Measurement. 


(1) Pressurize fuel feed system 
to 30 +1 psig, and observe 
primary seal leakage while 
rotating turbine wheel counter- 
clockwise (as viewed from 
engine aft end) for 5 rotations 
minimum; stop rotation at. 
position of maximum leakage. 


(2) Measure primary seal leakage. 


(3) Measure flow of supply gas 
into fuel feed system. 


Fuel Turbopump Omni Seal and 
GG Control Valve Fuel Poppet 
Combined: e Measure-. 
ment. : Pressurize fuel feed 
system to 30 +1 psig 


Fuel Bleed Valve Leakage 
Measurements....Pressurize 


fuel feed system to 30 +1 psig, 
and pressurize helium tank to 
225-250 psig with helium control 
valve energized. 


Fuel Feed System Leakage 


Determination. .Subtract 


leakages measured in substep 
2 of step b and step c from flow 
measured in substep 3 of step b. 


Record leakage measurements 
in Engine Log Book. 


Maximum allowable leakage 
is 350 scim. 


Maximum allowable com- 
bined leakage is 15 scim. 


Torque ir excess of 1,000 
in-Ib must not be applied 
to turbine shaft. 


Combined leakage of fuel 
turbopump primary and 
secondary seals must be 
within limits of figure 1-9. 


Maximum allowable leakage Purge control valve inlet 


is 300 scim. 


Maximum allowable system 
leakage is 12 scim. 


must be blocked. 
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Activities 


FUEL FEED SYSTEM 

D 
POST-MANUFACTURING 
CHECKOUT 


a. 


1.3.23 FUEL FEED SYSTEM 


TEST FOR ENGINE | 
CHECKOUT AT MTF 
AND SAC/MDAC 


Requirements 


Fuel Inlet Duct Flange Leak 


Test (at Customer-Connect 
Interface). Pressurize fuel 
feed system to maximum stage 
fuel tank pressure capability. 


FUEL BLEED LINE Customer- 
Connect Leak Test. Pressurize 
fuel feed system to maximum 
stage fuel tank pressure 
capability. 


Conrection, Flange Joint, 
In-Place Tube Weld, and 
Line Braid Leak Tests. 
Pressurize fuel feed system 


to $0 +5 psig. 


Fuel Turbopump Primary 
Seal Leakage Measurement. 


(1) Pressurize fuel feed 
system to 30 +5 psig, 
and observe primary seal 
leakage while rotating 
turbine wheel counter- 
clockwise (as viewed 
from engine aft end) for 
5 rotations minimum; 
Stop rotation at position 
of maximum leakage. 


Limits 


Leakage is not allowable. 


Leakage is not allowable. 


Leakage is not allowable. 


Special Constraints 
and Remarks 


must be between 10 and 35 


Pressure used for this test 
psig. 


On SII stage engines, stage 
fucl chilldown return system 
may be closed to pressurize 
system over stage fuel tank 
pressure. On SIVB stage 
engines, fuel bleed line is 
leak testec at stage fuel tank 
pressure. 


Leakage measurements must 
be recorded for entry in Engine 
Log Book. 


Stage fuel chitidown return 
system must be closec and 
engine must be restrainec to 
prevent gimbaling, before fuel 
feed system is pressurized. 


Torque in excess of 1,000 
inch-pouncs must not be 
applied te turbine shaft. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.3.23 (2) Measure primary seal Combined leakage of fuel 
(cont} leakage. turbopump primary and 

secondary. seals must be 

within limits: of: figure:1-9 

for Sil-stage engines or. 

figure 1-10 for SIV5-stage 

engines. 

c. Fuel Turbopump Omni Seal and Maximum allowable com- Fuel turbopump omni sealand 
GG Control Valve Fuel Poppet bined leakage is 15 scim. GGcontrol valve fuel poppet 
Combined Leakage Measure— combined leakage measure- 
ment. - Pressurize- fuel feed. © ment is not required to mcet 
system to 30 +5 psig. Engine Contractor minimum 

requirements. 

d. MEV Gate Seal Leakage Meas- Maximum allowable leak- MEFV gate seal leakage meas- 
urement.- Pressurize fuel feed age is 10 scim. urement is not required 
system to 30.+5 psig, .and meas- to meet Engine Contractor 
ure leakage at throat plug test minimum requirements. 
port. Thrust chamber throat plug is 

required for this test. 

Stage fuel tank pressurization 
system must be isolated from 
engine — 

Allow 5 minutes minimum to 
elapse from time system is 
pressurized until measure- 
ment is made. 

e. Fuel Bleed Valve Leakage Meas- Maximum allowable leak- Source of leakage must be 
urement. Pressurize fuel feed age is 300 scim. verified as not originating 
system to 30 +5 psig, and pres- from stage fuel chilldown re- 
surize helium tank to 225-250 . turn systert— ; 


1.3.24 


psig with helium control valve- 
energized. © 

Record leakage measurements 
in Engine Log Book. 


Exhaust system test alates 
are required for this test. 


Stage fuel chilldown returr sys- 
tem must be closed and engine 
must be restrained to prevent 
gimbaling, before fuel feed *. 
system Le pressurized. - 
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Special Constraints 


$ Paragraph Activities Requirements Limits and Remarks 
1.3.24 2. Separable Flange Joint Leakage is not allowable. 
{cont) Leak Tests. Pressurize 
fuel feed system to 30 +5 
psig. 

b. Fuel Turbopump Primary 
Seal Leakage Measurement 
(1) Pressurize fuel feed sys- Torque in excess of 1,000 

tem to 30 +5 psig, and observe inch-pounds must not be 
primary seal leakage while applied to turbine shaft. 
rotating turbine wheel ~ 
counterclockwise (as 
viewed from engine aft. end) 
for 5 rotations minimum; 
step rotation at position of 
maximum leakage. 
(2) Measure primary seal Combined leakage of fuel 
leakage. turbopump primary and 
secondary seals must be 
within limits of figure 1-9 
for Sil-stage engines or. _ 
figure 1-10 for SIVB-stage 
engines. 

c. Fuel Turbopump Omni Seal Maximum allowable com- 
and GC Control Valve Fuel bined leakage is 15 scim. 
Poppet Combined Leakage 
Measurement. -.Pressurize 
fuel feed system to 30 +5 
psig. 

d. MFV Gate Seal Leakage Maximum allowable leakage MEFV gate seal leakage 
Measurement. Pressurize is 10 scim. measurement is not re- 
fuel feed system to 30 +5 psig, quired to meet Engine 
and measure leakage at throat Contractor minimum: 
plug test pert. requirements- 

Thrust chamber threat 
plug is required for this 
test. 

Stage fuel tank pressuriza- 
tion system must be iso- 
lated from engine. 

Allow 5 minutes. minimum 
to elapse from time sys- 
tem is pressurized until 


measurement is made. 


] Woya0g 


Ct 926e°u 


66-1 


rr SESS? 


Special Constraints 
Paragraph Activities Requirements Limits and Remarks _ 
rr 
1.3.24 e. Fuel Bleed Valve Leakage Maximum allowable leakage Fuel bleed valve leakage 
(cont) Measurement. Pressurize is 300 scim. measurementis notrequired 
fuel feed system to 30 +5 to meet Engine: Co: 
psig, and pressurize helium minimum requirements. 
tank to 600-1, 600 psig with it = 
helium control valve energized. ee oe ities 
from stage fuel chilldown 
return system. 
Purge control valve inlet 
must be blocked. 
f. Record leakage measure- 
ments in Engine Log Book. 
1.3.25 FUEL TURBOPUMP a. Pressurize fuel turbopump pri- Maximum allowable leakage Torque in excess of 1,000 
SECONDARY SEAL mary seal cavity to 30 +1 psig, is 500 scim, and combined in-Ib must nct be applied io 
LEAK TEST FOR and observe secondary seal leakage of fuelLturbopump .— turbine shaft. 
UNINSTALLED-- leakage while rotating turbine primary and secondary seals 
ENGINES : wheel counterclockwise (as _ must be within limits of ° 
viewed from engine aft.end) for figure 1-9. 
5 rotations. minimum: stop rota- 
tion at position of maximur. 
leakage and measure seconcary 
seal leakage. 
b. Record leakage measurement 
in Engine Log Book. 
1.3.26 FUEL TURBOPUMP a. Pressurize fuel turbopump Combined leakage of fuel Torque in excess of 1,000 
SECONDARY SEAL primary seal cavity to 30 +1 turbopump primary and in-Ib must not be applied 
LEAK TEST FOR psig, and observe secondary secondary seals must be to turbine shaft. 
INSTALLED: ENGINES seal leakage while rotating .. within limits of figure 1-9 
turbine wheel counterclock- for SI-stage- engines or 
wise (as viewed from engine figure 1-10 for SIVB- - 
aft end) for: 5 rctations-mini- stage engines=-”. 
mum; stop ‘rotation at position 
of maximum leakage and meas- 
ure secondary seal leakage=: 
b. Record lealmge measurement 
in Engine Log Book. 
1.3.27 PURGE SVSTEM TEST Exhaust system test plates 
FOR UNINSTALLED . are required for this test. 
ENGINES. ~ 


On engines incorporating 
MD234 change, STDV drain 
port to drain line connec- 
tion must be blocked. 


Up 9e0e-U 


] WO}}IOS 


— 


4 
2 Paragraph Activities 


Requiremenis 


Special Constraints 
and Remarks 


L327 
(cont) 


1.3.28 PURGE SYSTEM _ TEST 
FOR INSTALLED 


ENGINES 


a. Purge Svstem Flow Measure- 
ments.. Measure the following 


purge flows. with purge system 
pressurized to 68 +1 psig at 
customer connect: 


(1) Oxidizer turbine seal purge 


flow. 


(2) Fuel turbine seal purge flow. 


(3) Fuel turbopump primary seal 


purge flow. 
(4 


— 


GG fuel purge flow. 


b. Purge System Total Flow Deter- 
mination, culate sum of 


purge fow values measured in 
step a. 


ines from customer 


c. Purge System Leak Tests Leak- 
test purge 


connect to oxidizer turbopump, 


fuel turbopump (2 lines), and GG 


with purge system p t 
to 68 +1 psig at customer 
connect. 


d. Record purge flows in Engine 
Log Book. 


Maximum allowable flow is 


Lealiage is not allowable. 


Verification of gas flow 
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Special Constraints 
and Remarks 


If purge flows are not with- 
in limits, STDV drain port 

to drain line connection (on 
engines incorporating MD234 
change) or STDV drain line 
to thrust chamber exhanst 
manifold connection. (on en- 
MD234 change) must be 
blocked and purge flow meas- 
urements repeated. * 


Purge system leak tests 
are not required to meet 
Engine Contractor minimum 


requirements. 


This measurement is based 
on the use of 2 pneumatic 
flowmeter in line with the 
pneumatic pressure source. 


Paragraph Activities Requirements Limits 
a 
1.3.28 a. Purge System Flow Measure- Minimum 
(cont} ments. Measure the following Allowable Purge 
purge flows with purge system Flow Limits (scim) 
pressurized to 67-115 psig: 
(1) Oxidizer turbine seal purge. 2,400 
(2) Fuel turbine seal purge Now. 2,400 
(3) Fuel turbopump primary seal 200 
purge flow. 
(4) GG fuel purge flow. 2,400 
b. Record test results in Engine 
Log Book. 
c. Purge em Leak Tests. Leakage is not allowable. 
Leak-test purge lines from 
customer connect to oxidizer 
turbopump, fuel turbopump 
(2 lines), and GG with purge. 
system pressurized to 67-115 
psig- 
1.3.29 PURGE MANIFOLD Leak-test PURGE MANIFOLD Leakage is not allowable. 
SYSTEM CUSTOMER- SYSTEM customer connect with 
CONNECT LEAK TEST purge system pressurized to 
6T-115 psig. 
1.3.30 FUEL TURBOPU?{IP PRI- Leak-test FUEL PUMP DRAIN Leakage is not allowable. 
MARY SEAL DRATN customer connect with fuel 
CUSTOMER-CONNECT turbopump (primary seal) drain 
LEAK TEST customer-connect line-pres- 
surized to 30 +1 psig. 
1.3.31 OXIDIZER TURBO- Measure reverse leakage with Maximum allowable leak- 
PUMP INTERMEDI- downstream side of check valve age is 25 scim. 
ATE SEAL PURGE... - pressurized to 30 +1 psig. 
CHECK VALVE 2: 
REVERSE-LEAK TEST 
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= Special Constraints 
& Paragraph Activities Requirements Limits and Remarks 
1.3.32 FUEL TURBINE SEAL Gas generator and exhaust 
2 PURGE CHECK VALVE system must be vented to 
= REVERSE-LEAK TEST atmosphere. On engines 
3 incorporating \1D234 change, -. 
z STDV drain port to drain 
- line connection must be 
a blocked. 
t 
oe) a. Check Valve Reverse-Leakage Maximum allowable leakage 
a Measurement. Pressurize fuel is 100 scim. 
= turbine seal drain line to 30 +1 
5 psig. 
Sy 
% b. Record leakage measurement 
3 in Engine Log Bock. 
to 
c. Fuel Turbine Seal Drain Line Leakage is not allowable. 
Leak Test. Pressurize drain 
line to 30 +1 psig. 
1.3.33 OXIDIZER TURBINE a. Check Valve Reverse-Leakage Maximum allowable leakage Helium, ignition-phase, and 
SEAL PURGE CHECK Measurement. Pressurize oxi- is 100 scim. mainstage control valves 
VALVE REVERSE- dizer turbine seal drain line to must be energized and helium 
LEAK TEST 30 +1 psig. tank pressurized to prevent 
backflow through the helium 
regulator. 
b. Record leakage measurement 
in Engine Log Book. 
c. Oxidizer Turbine Seal Drain Leakage is not allowable. 
Line Leak Test. Pressurize 
drain line to 30 +1 psig. 
1.3.34 OXIDIZER TURBOPUMP Leak-test drain line according Helium, ignition-phase, and 
PRIMARY SEAL DRAIN to requirements in paragraph mainstage control valves must 
LINE LEAK TEST 1.3.34.1 or 1.3.34.2,as be energized and helium tank 
applicable. pressurized to prevent back- 
flow through the helium 


regulator. 
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Special Constraints 
Paragraph Activities Requirements Limits and Remarks 
1.3.32 FUEL TURBINE SEAL Gas generator and exhaust 
PURGE CHECK VALVE system must be vented to 
REVERSE-LEAK: TEST ~ atmosphere. On engines 
incorporating & 5. 
STDV drain port to drain 
line connection must be 
blocked. 
a. Check Valve Reverse-Leakage Maximum allowable leakage 
Measurement. Pressurize fuel is 100 scim. 
turbine seal drain line to 3D +1 
psig. 
b. Record leakage measurement 
in Engine Log Book. 
c. Fuel Turbine Seal Drain Line Leakage is not allowable. 
Leak Test. Pressurize drain 
line to 30 +1 psig. 
1.3.33 OXIDIZER TURBINE a. Check Valve Reverse-Leakage Maxiroum allowable leakage Helium, ignition-phase, and 
SEAL PURGE CHECK Measurement. Pressurize oxi- is 1C0 scim. mainstage control valves 
VALVE REVERSE- dizer turbine seal drain line to must be energized and helitm 
LEAK TEST 30 +1 psig. tank pressurized to-225-250 
: psig at HB, SB, MTF and 
SAC/MDAC, or 600-1, 600 
psig at KSC. 
b. Record leakage measurement 
in Engine Log Book. 
c. Oxidizer Turbine Seal Drain Leakage is not allowable. 
Line Leak Test. Pressurize 
drain line to 30 +1 psig. 
1.3.34 OXIDIZER TURBOPUMP Leak-test drain: line according Helium, ignition-phase, and 
PRIMARY SEAL DRAIN -- to requirements in paragraph mainstage control valves must 
LINE LEAK TEST-~.. 1.3.34.1,. 1.3.34.2, or 1.3.34.3, be energized and helium tank: 
a as applicable.” pressurized to 225-250 psig 
at HB;-:SB, MT¥ and*> 
SAC/MDAC, or 600-1, 600 


psig at KSC. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.3.34.1 Oxidizer Turbopump Leak-test the following lines Burst diaphragm must not 
Primary Seal Drain with primary seal drain line be instalied on drain line. 
Line Leak Test at-: (at thrust chamber exit) pres- 
KSC surized to 30 +1 psig: 
a. Oxidizer turbopump primary Leakage is not allowable. 
seal drain line connections 
and welds. 
b. OXIDIZER PUMP PRIMARY Leakage is not allowable. 
SEAL DRAIN customer- 
connect line braided section. 
c. Oxidizer turbopump primary Leakage is not allowable. 
seal cavity pressure (PO6) 
instrumentation line from 
turbopump-to: auxiliary F1 
package and (on engines not 
incorporating MD159 change) 
to static-test transducer.” 
1.3.34.2 Oxidizer qurbopume Leak-test OXIDIZER: PUMP Leakage is not allowable. Burst diaphragm must not 
Drain PRIMARY SEAL DRAIN: _ be installed on drain line. 
Line Leak Test. customer connect with drain 
Post- Mannfac! line (at thrust chamber exit) 
Checkout pressurized to 30 +1 psig. 
1.3.35 EVEL TURBOPUMP a. Check Valve Reverse-Leakage Maximum allowable leakage 
PRIMARY SEAL DRAIN Measurement. Pressurize fuel is 25 scim. 
CHECK VALVE REVERSE- turbopump primary seal drain. 
LEAK TEST: - customer-connect line to 30 +1 
psig. 


b. Record leakage measurement 
in Engine Log Book. 


c. Fuel Turbopump Primary Seal Leakage is not allowable. 
Drain Line Leak Test. Leak- 
test drain line from check valve 
to customer connect with customer- 
connect line pressurized to 30 +1 
psig. 
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1.3.36 


1.3.37 


1.3.38 


Activities 


FUEL TURBOPUMP 
PRIMARY SEAL 
PURGE CHECK VALVE 
REVERSE-LEAK TEST 


FUEL TURBOPUMP 
PRIMARY SEAL DRAIN 
CHECK VALVE FLOW 
TEST 


GAS GENERATOR OXI- 
DIZER PURGE CHECK 


VALVE REVERSE-LEAK 


TEST 


Requirements 


d. Start Tank Emergency Vent 
Valve Drain Line (on Engines 


Incorporating MD320 or. MD351 
Change}. Leak-test drain line 
from emergency vent valve to 
tee at fuel primary seal drain 


line with customer-connect 
line pressurized to 30 +1 psig. 


Measure check valve reverse 
leakage with fuel turbopump 
primary seal cavity pressur- 
ized to 30 +1 psig. Record 
leakage measurement in Engine 
Log Book. 


a. Check Valve Forward Leakage 
Measurement. Pressurize 
fuel turbopump primary seal 
cavity to 3G +1 psig. 


b. Leak-test drain line from fuel 
turbopump to upstream side 
of check valve with line pressur- 
ized to 30 +1 psig. 


ce. Check Valve Flow Measure- 
ment. Pressurize fuel turbo- 
pump primary seal cavity to 
60 +2 psig. 

d. Record leakage measurements 
in Engine Log Book. 


a. Measure check valve reverse 
leakage with downstream side 
of check valve pressurized to 
30 +5 psig. 


b. Record leaknge measurement 
in Engine Log Book. 


c. After removal of test plate 
and reconnection of flange 
joint downstream of GG 
oxidizer purge check valve, 
inspect 4 belts for proper 
length. 


Limits 


Leakage is not allowable. 


Maximum allowable leakage 
.s 100 scim. 


Maximum allowable forward 
leakage is 30 scim. 


Leakage is not allowable. 


Minimum allowable ftow is 
2,420 scim. 


Maximum allowable leakage 
is 15 scim. 


A minimum of one full thread 
must protrude beyond top cf 


nut. 


Special Constraints 
and Remarks 


Pressure must be applied 

and measured at boss between 
drain check valve and turbo- 
pump. 


Pressure must be applied 

and measured at boss between 
drain check valve and turbo- 
pump. 
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1.3.36 


FUEL TURBOPUMP 
PRIMARY SEAL 
PURGE CHECKR VALVE 
REVERSE-LEAK TEST 


FUEL TURBOPUMP 
PRIMARY SEAL DRAIN 
CHECK VALVE FLOW 
TEST 


2. 


a. 


Meascre check valve reverse 


Requirements Limits 


Check Valve Reverse-Lealnge Maximum allowable lealage 
Measurement. Pressurize fuel is 25 scim. 

turbopump primary seal d-ain 

customer-connect line to 30 +1 

prig. 


Record leakage measurement 

in Engine Log Book. 

Fuel Turbopump Primary Seal = Leakage is not allowable. 
Drain Line Leak Test. Leak- 

test drain line from check valve 

to customer connect with custcmer- 

connect line pressurized to 30 +1 

psig. 

Start Tank Emergency Vent Leakage is not allowable. 
Valve Drain Lise (on Engines 
Incorporating MD3Z0 or MD33]. 

Change?.; Leak-test drain line 

from emergency vent valve to 

tee at fuel primary seal drain 

line with customer-connect 

line pressurized to 30 +1 psig. 


Maximum allowable lealage 


leakage with fuel turbopamp is 100 scim. 


Seal cavity pressur- 


primary 
ized to 30 +1 psig. Record 


leakage measurement in Engine 
Log Book. 


a. 


Check Valve Forward Leakage Maximum allowable forward 
Measurement. Pressurize leakage is 30 scim. 

fuel turbopamp primary seal 

cavity to 30 +1 psig. 


Leak-test drain line from fuel Leainge is not allowable. 
turbopump to upstream side 

of check valve with line pressur- 

ized to 30 +1 psig. 


Check Valve Flow Measure- Minimum allowable flow is 
ment. Pressurize fuel turbo- 2,420 scim. 

pump primary seal cavity to 

60 =2 psig. 

Record leakage measurements 

in Engine Log Book. 


Special Constraints 
and Remarks 


Pressure must be applied 

and measured at boss between 
drain check valve and turbo- 
pump. 


Pressure must be applied 

and measured at boss between 
drain check valve 2nd turbo- 
pump. 
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Special Constraints 


Paragraph activities Requirements Limits and Remarks 
1.3.38A REDUNDANT PURGE a. Measure check valve reverse Maximum allowable iealage 
CHECK VALVE leakage with downstream side is 30 scim. 
REVERSE-LEAK of check valve pressurized to 
TEST. 30 25 psig. 
b. Record leakage measurement 
in Engine Log Book. 
1.3.39 MAIN OXIDIZER VALVE Measure the following leakages Leakage must be measured 
SEQUENCE CONTROL with helium control valve ener- at GG control valve vent port 
VALVE LIP SEAL LEAK gized and helium tank pressurized with pneumatic flowmeter 
TEST to a minimum of 630 psig to positioned far enough from 
maintain helio regulator outlet engine to satisfy site safetv 
pressure of 375-425 psig: requirements. Flowmeter 
indication must be stabilized 


a. Combined MOV Sequence 
ontrol Valve Lip Seal and 


Maximum allowable leakage 
is 5 scim. 


Maximum allowable leakage 
is 10 scim. 


Maximum allowable leakage 
is 5 scim. 


before measurement is 
recorded. 


If leakage exceeds limit, 
steps b and c are required. 
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Requirements 


Limits 


Special Constraints 
and Remarks 


PNEUMATIC CONTROL 
SYSTEM TEST FOR 


UNINSTALLED ENGINES 


Leak-test connections and welds 
of equalization line from GG to 
MOV sequence valve with GG 
control valve vent port pres- 
surized to 30 +1 psig. 


a. Pneumatic Control System 


Cowrection and Joint Leak Tests. 


Leak-test helium fil! line, check 
valve, tank, and regulztor con- 
trol and instrumentation connec- 
tions, flange joints, seats, line 
welds and flex line braid, as 
applicable, for lines, ports, 

and connections pressurized 
when the following control 
valves are energized and helium 
tank is pressurized to 225-250 
psig: 


(1) Helium control valve 
energized. 

(2) Helium and ignition- 
phase control valves 
energized. 

(3) Helium, ignition-phase, 
and STDV control valves 
energized. 

(2) Helium, ignition-phase, 
and mainstage control 
valves energized. 


b. Fast-Shutdown Valve Dia- 
phragm Leakage Measurement. 


Leakage is not allowable. 


Leakage is not allowable. 


Lealage is not allowable. 
Leakage is not allowable. 


Leakage is not allowable. 


Maximum allowable leakaye 
is 3 scim. 


Purge control valve inlet 
line to inlet port connection 
must be blocked. 


Correct electrical and pneu- 
matic operation of control 
valves mrst be verified. 


Intermediate seal purge 
vent gas must be directed 
away from engine for leak- 
detector test of flex line 
braid. 


Start tank pressure must 
be zero before STDV con- 
trol valve is energized. 


Purge control valve inlet 
line to inlet port connec- 
tion must be blocked. 


Correct electrical and 
pneumatic operation of 
control valves must be 
verified. 


If leakage exceeds limit, 
substep 2 is required. 
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Special Constraints 


Paragraph 


ee 


1.3.40 


1.3.41 


Leak-test connections and welris 
of equalization line from GG to 
MOV sequence valve with GG 
control valve vent port pres- 


Leakage is not allowable. 


Purge control valve inlet 


Comechon 2nd Jnr 
Leak-test belium fill line, check 


valve, tank, and regulator con- 
trol and inst=-umentation connec- 
tions, flange joints, seals, line 
welds and fiex lire braid, as 


line to inlet port connection 
must be blocked. 


Correct electrical and pneu- 
matic operation of control 
valves must be verified. 


Intermediate seal purge 
when the following control .-nt gas must be directed 
valves are energized and helixm away from engine for leak- 


(1) Helium control valve 
energized. 


Leakage is not allowable. 


detector test of flex line 
braid. 


(2) Helium and ignition- Leakage is not allowable. 
phase ccatrol valres 
ized 
(3) Helium, ignition-phase, Leakage is not allowable. Start tank pressure must 
and STDV control valves be zero before STDV con- 
energized. trol valve is energized. 
(4) Helium, ignition-phase, Leakage is not allowable. 
and mainstage control 
valves energized. 
b. Fast-Shutdown Valve Dia- Purge control valve inlet 
phragm Lealare Measurement. line to inlet port connec- 
tion must be blocked. 
{1) Energize helium control Maximutn aliowable leakage Correct electrical and 
valve, pressurize helium is 3 scim. pnuenmatic operation of 


control valves must be 
verified. 


If leakage exceeds limit, 
substep 2 is required. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.3.41 (2) Remove vent port check Maximum allowable leakage 
(cont) valve from GG control is 3 scim. 
valve adjustment plate, 
energize helinm and main- 
stage control valves, 
pressurize helium tank to 
225-250 psig, and measure 
leakage at fast-shutdown 
valve vent port. 
c. Pneumatic Control System Leak- Purge control valve inlet 
Measurements. Measure the line to inlet port connection 
following leakages with applicable must be blocked. 
control valves energized and 
helium tank pressurized to 225- Correct electrical and pneu- 
250 psig: matic operation of control 
valves must be verified. 
(2. Purge control valve dia- Maximum allowable leakage 
phragm leakage with is 3 scim. 
helium contro! valve 
energiz 
(2) STDV control valve vent Maximum allowable leakage Start tank pressure must 
port leakage with helium, is 15 scim. be zero before STDV control 
ignition-phase, and STDV valve is energized. 
control valves energized. 
(3) Fast-shutdown valve seat Maximum allowable leakage 
leakage with helium, is 10 scim. 
ignition-phase, and main- 
stage control valves 
ad. Purge Control Valve Leakare Purge control valve inlet 
Measurements. Measure the block must be removed and 
following leakages with helium inlet line correctly reinstalled. 
and mainstage control valves 
energized and helium tank 
pressurized to 225-250 psig: 
(1) Purge control valve Maximum allowable leak- Leakage measurement is 
seat leakage. age is 10 scim. made at purge control valve 
vent line exit or, on engines 
incorporating MD166 change 
but not incorporating MD301, 


MD302, MD322, or MD323 
change, at purge control valve 
vent port. 
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Activities 


Requirements 


Limiis 


Special Constraints 
and Remarks 


1.3.42 


PNEUMATIC CONTROL 


SYSTEM TEST DURING 
ENGINE POST-MANU- 


FACTURING CHECKOUT 


e. 


(2) Purge contrel za2ive inlet 
Nange connection. 


Purre Control Valve Function 
and Purge Line Leak Test. 
Actuate purge control valve 
and leak-test valve outlet 
flange cannection and purge 
tine welds, connections, 
joints, and seals with helium 
control valve energized, main- 
stage contrcl valve deenergized, 
and helium tank pressurized to 
225-250 pr" >. 


eA.On Engi inc MD 


b. 


On Engines Incorporatine MD366 
or 31037] Change, MRCV Actua- 
tor Piston i Measure- 
ment. Measure leakage at 

MACV vent port with helium 
control valve, mainstage control 
valve, and XIRCV control solenoid 
energized and with helium tank 
pressurized to 225-250 psig. 


Determine if flange joint down- 
stream of GG oxidizer purge 
check valve was disconnected 
for this test. If disconnected, 
inspect the 3 bolts fez proper 
length after reconnection. 


Record leakage measurements 
in Engine Log Book. 


HELIUM TANK FILL Customer- 


Connect Leak Test. Pressurize 
helium tank to 1,500 +100 psig. 


Helium Tank Emergency 

Vent Valve Function Test. 
Actuate emergency vent 

valve with helinm tank pres- 
surized to 100 psig minimum. 


Leakage is uot allowable. 


Purge control valve actua- 
tion (purge flow on) must be 
verified. Leakage is not 
allowable. 


Maximum allow shle lezkage 
is 20 scim. 


A minimum of one full 


thread must protrude beyond 


top of nut. 


Lealnge is not allowable. 


Helium tank pressure must 
vent. 


?f purge control valve inlet 
port is blocked, mainstage 
control valve does not have 
to be energized. 
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Paragraph Activities 


1.3.43 PNEUMATIC CONTROL 


SYSTEM TEST FOR 
7 


Requirements 


ENGINE CHECKOUT AT 
MTF AND SAC/MDAC 


Special Constraints 
and Remarks 


Successful completion of he- 
lium usage test and helium 
supply system pressure-decay 
test waives requirement to 
leak-test the pneumatic con- 
trol system. Except on restart 
or anticipated high-helium- 
usage mission engines, helium 
{ill customer-connect flange 
and helium fill line must be 
leak tested. 
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Special Constraints 


Paragraph Requirements Limits and Remarks 
1.3.43 Leakage measurements 
(cont) must be reccerded for entry 
in Engine Log Book. 
a. Pneumatic Control Purge contro) valve inlet 


(1) Helium control valve 
energized. 


(2) Helium and ignition- 
phase control valves 
energized. 


(3) Helium, ignition-phase, 
and STDV control valves 
energized. 

(4) Helium, ignition-phase 
and mains’age control 
valves energized. 

Fast-Shutdown Valve Dia- 


phragm Leakare Measurement. 


Leakage is not allowable. 


Leakage is not allowable. 


Leakage is not allowable. 


Leakage is not allowable. 


line to inlet. port connection 
must be blocked. 


Correct electrical and 
pneumatic operation of 
control valves must be 
verified. 


Intermediate seal purge 
vent gas must be directed 
away from engine for leak- 
detector test of fiex line 
line braid. 


Start tank pressure must 
be zero before STDV 
control valve is energized. 


Fast-shutdown valve dia- 
phragm leakage measure- 
ment is not required to 
meet Engine Contractor 
minimum requirements. 


Purge control valve inlet 
line to inlet port connection 
must be blocked. 


Correct electrical and pneu- 
matic operation of control 
valves must be verified. 
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Activities 


(1) 


(2) 


Requirements 


Energize helium con- 
trol valve, pressurize 
helium tank to 225-250 
psig, and measure leak- 
age at fast-shutdown 
valve vent port. 


Remove vent port check 
valve from GG control 
valve adjustment plite, 
energize helium and 
mainstage control valves, 
pressurize helium tank 

to 225-250 psig, and meas- 
ure leakage at fast-shutdown 
valve vent port. 


c- Pneumatic Control System Leak- 


Measurements. Measure 
the Tollceing lealsges with appli- 
cable cantrol valves energized 
and helium tank pressurized to 
225-250 psig: 


(1) Purge control valve dia- 


pkragm leakage with helium 
control valve energized. 


(2) Fast-shutdown valve seat 


leakage with helium, 
ignition-phase, and main- 
stage control valves 
energized. 


Limits 


Maximum allowable leakage 
is 3 scim. 


Maximum allowable leakage 
is 3 scim. 


Maximum allowable leakage 
is 3 scim. 


Maximum allowable leakage 
is 10 scim. 


Special Constraints 
and Remarks 


If leakage exceeds limit, 
substep 2 is required. 


Pneumatic control system 
leakage measurements are 
not required to meet Engine 
Contractor minimum 
requirements. 


Purge contro! valve inlet 
line to inlet port connec- 
tion must be blocked. 


Correct electrical and pneu- 
matic operation of control 
valves must be verified. 
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Paragraph 


Requirements 


Limits 


Special Constraints 
and Remarks 


1.3.43 
(cont) 


d. 


Purge Control Valre Leakace 
Measurements. Measure the 
following leakages with helium 
and mainstage contro! valves 
energized and helium tank 
pressurized to 225-250 psig: 


(1) Purge control valve seat 
leakage. 


(2) Purge control valve inlet 
line flange connection. 


Purge Control Valve Function 
and Purge Line Leak Tests. 
Actuate purge control valve 
and leak-test valve outlet 
flange connection and purge 
line welds, connections, 
ioints, and seals with helium 


control valve energized, main- 
stage control valve deenergized, 
and helium tank pressurized to 


225-250 psig. 


Determine if flange joint 
downstream of GG oxidizer 
purge check valve was 
disconnected for this test. 

If disconnected, inspect 4 
bolts for proper length after 
reconnection. 


Record leakage measurements 


in Engine Log Book. 


Maximum allowable leakage 
is 10 scim. 


Leakage is not allowable. 


Purge control valve actu- 
ation (purge flow on} must 
be verified. Leakage is 
not aNlowable. 


A minimum of one full 
thread must protrude 
beyond top of nut. 


Purge control valve inlet 
block must be removed 
and inlet line correctly 
reinstalled. 


Purge control valve seat 
leakage measure 22. is 

not required to meet 

Engine Contractor minimum 
requirements. 


Leakage measurement is 
made at purge control valve 
vent line exit or on engines 
incorporating MD166_ 
change but not incorporating 
MD301, MD30¢, MD322, or 
MD323 change, at purge 
control valve vent port. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.3.46 PNEUMATIC CONTROL Successful completion of 
SYSTEM TEST FOR helium usage test and helium 
ENGINE CHECKOUT supp.y system pressure- 
AT KSC 


a. Pneumatic Control System 
le Joint Leak Tests. 

Leak-test separatle joints 
pressurized when the follow- 
ing control valves are ener- 
gized and helium tank is 
pressurized to 600-1, 600 
psig: 


(1) Helium control valve 
energized. 


(2) Helium and ignition- 
phase control valves 
energized. 


(3) Helium, iguition-phase, 
and STDV contre! valves 
energized. 


(4) Helium, ignition-phase, 
and mainstage control 
valve energized. 


Leakage is not allowable. 


Leakage is not allowable. 


Leakage is not allowable. 


Leakage is not allowable. 


decay test waives requirement 
to leak-test the pneumatic con- 
trol system. Except on restart 
or anticipated high-helium- 
usage mission engines, helium 
fil customer-connect flange 

anc helium fil) line must be leak 
tested. On engines incorporating 
MD366 or \1D371 change, the 
MRCV actuator piston seal leak- 
age measurement test must be 
performec. 


Leakage measurements must 
be recorded for entry in Engine 
Log Book. 


Purge contro! valve inlet 
line to inlet port connection 
must be blocked. 


Correct electrical and pneu- 
matic operation of control 
valves must be verified. 


Start tank pressure must be 
zero before STDV control 
valve is energized. 
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Activities 


Special Constraints 
and Remarks 


a) 


(2) 


Energize helium con- 
trol valre, pressurize 
helium tank to 600-1, 600 
psig, and measure leak- 
age at fast-shutdown 
vaive vent port. 


Maximum allowable leakage 
is 3 seim. 


Maximum allowabie leakage 
is 3 scim. 


Fast-shutdown valve dia- 
phragm leakage measure- 
ment is not required to 
meet Engine Contractor 
minimum requirements. 


Purge control valve inlet 
line to inlet port connection 
must be blocked. 


Correct electrical and 
pneumatic operation of 
contro! valves must be 
verified. 


Leakage measurement must 
be made at vent port located 
on end of fast-shutdown 
valve opposite control port. 


if leakage exceeds limit, 
substep 2 is required. 


Pneumatic control system 
leakage measurements are 
not required to meet Engine 
Contractor minimum re- 
quirements. 
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Paragraph Activities Requirements 
1.3.44 valves energized and helium 
(cont) tank pressurized to 600-1, 600 


(1) Purge control valve seat 
leakage 


(2) Purge contro! valve inlet 
line flange connection. 


Maximum allowable leakage 
is 3 scim. 


Maximum allowable leakage 
is 10 scim. 


Maximum allowable leakage 
is 10 scim. 


Leakage is not allowable. 


Special Constraints 
and Remarks 


Purge control valve inlet 
line to inlet port connec- 
tion must be blocked. 


Correct electrical and 
preumatic operation of 
control valves must be 
verified. 


Leakage measurement must 
be made at vent port located 
on end of fast-shutdown valve 
opposite contro! port. 


Purge control valve inlet 
block must be removed and 
intet line correctly re- 
installed. 


Purge control valve seat 
leakage measurement is 
not required to meet Engine 
Contractor minimum re- 
quirements. 


Leakage measurement is 
made at purge control 

valve vent line exit or, on 
engines incorporating 
MD166 change but not incor- 
porating MD301, MD302, 
MD322, or MD323 change, 
at purge control valve vent 
port. 
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Paragraph 


1.3.44 
(cont) 


1.3.45 


Activities 


HELIUM! SUPPLY 
SYSTEM LEAK TEST 


e. 


Requirements 


Purge Control Valve Function 
and Purge Line Leak Tests. 
actuate purge control valve 
and leak test valve outlet 
flange connection and purge 


line welds, connections, joints, 


and seals with helium control 
valve energized, mainstage 
control valve deenergized, 
and helium tank pressrrized 
to 600-1, 600 psig. 


On Engines Incorporating 
31D366 or MD371 Change. 
MRCV Actuator Piston Seal 
Leakage Afeasurement. 
Measure leakage at AIRCV 
vent port with helium control 
valve, mainstage control 
valve and MRCV low EMR 
command energized and with 
helium tank pressurized to 
600-1, 600 psig. 


Determine if flange joint 
downstream of GG oxidizer 
purge check valve was dis- 
connected for this test. If 
disconnected, inspect 4 balts 
for proper length after 
reconnection. 


Record leakuge measurements 
in Engine Log Book. 


Limits 


Purge control valve actuation 


(purge flow on) must be veri- 


fied. Leakage is not allowable. 


Maximum allowable leakage 
is 20 scim. 


A minimum of one full thread 
must protrude beyond top of 
nut. 


Special Constraints 
und Remarks 


if purge control valve 
inlet port is blocked, 
mainstage control valve 
does not have to be 
energized, 


Successful completion of 
helium usage test and helium 
supply system pressure- 
decay test waives requirement 
to leak-test pneumatic system 
and to measure helium fill- 
check valve reverse leakage. 


On restart or anticipated 
high-helium usage mission 
engines, helium tank fill 
customer-connect Mange 
and helium fill line must 
be leak tested. 
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Paragraph 


Activities 


Requirements 


Limits 


Special Constraints 
and Remarks 


rr Sh seers 


1.3.45 
(cont) 


1.3.47 


HELIUM TANK 
EMERGENCY VENT 


CONTROL VALVE 
TEST 


HELIUM SUPPLY 


SYSTEM _MASS-LOSS 


TEST. 


a. 


b. 


Helium Supply System _High- 
Pressure Leak Test. Leak- 


test helium system connections, 
joints, and line welds from 
customer connect to check 
valve, tank, helium regulator, 
inlet, and instrumentation 
packages, and static-test 
transducers (on engines not 
incorporating MD150, D280, 
or MD281 change) with helium 
tank pressurized to 1,400- 
1,600 psig. 


Helium Fill-Check Valve 
Reverse-Leakage Measure- 


ment. Pressurize helium 
tank initially to 1,400-1,600 
and measure reverse leakage 
of fill-check valve with helium 
fill line depressurized to 
isolate tank pressure. 


Record leakage measuremeni 
in Engine Log Book. 


Actuate emergency vent valve with 
helium tank pressurized to 100 psig 
minimum. 


Pressurize helium tank initially 
to 1,500 (+100, -0) psig and 
determine masS-ioss rate. 


Leakage is aot allowable. 


Maximum allowable leakage 


is 3 scim. 


Helium tank pressure must 


vent. 


Maximum allowable mass- 
loss rate is 0.036 lb/hr. 


Control valves must be in 
deenergized condition. 


The helium tank emergency 
yent control valve must be 
function tested at launch pad 
prior to pressurizing helium 
tank to system operating 
pressure. 


Gas temperature in tank must 
be stabilized and helium fill 
line depressurized at start of 
test period. 


If calculation results in an 
apparent mass-gain rate up 
to 0.005 lb/hr maximum, 
mass-loss rate must be 
recorded as zero. If appar- 
ent mass-gain exceeds 0.005 
Ib’hr, repeat test. 
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Paragraph 


1.3.48 


1.3.48A 


1.3.48B 


Activities 


HELIUM SUPPLY 
SYSTEM PRESSURE- 
DECAY Test 


HELIUM SUPPLY 


SYSTEM PRESSURE- 


AY TEST DURING 
CDDT AND LAUNCH: 


COUNTDOWN FOR::: 
SIVB STAGESENGINES. 


HELIUM SUPPLY 
SYSTEM PRESSURE- 
DECAY TEST DURING 
COUNTDOWN: FOR'SIT: 
STAGE ENGINES ® 


Requirements 


a. Pressurize helium tank 
initially to 1,400 (+100, -0) 
psig and determine pressure- 
decay rate. 


b. Record pressure-decay rate 
in Engine Log Book. 


a. Pressurize helium tank 
initially to 2,800-3,450 psig. 
Monitor temperature and 
pressure for minimum of 
one hour and determine 
pressure-decay rate. 


b. Record test results in Engine 
Log Book, 


a. Pressurize helium tank 
initially to 3,075 2275 psig. Vent 
umbilical supply line. Monitor 
pressure for 15 minutes. 


b. Multiply pressure loss (psig) 
by 4 to obtain rate per hour. 


c. Record test results in 
Engine Leg nook. 


Limits 


Maximum allowable pressure- 
decay rate is $0 psi per hour. 


2, 
1 72 


£ 0.34 


where pressures are in 
psia and temperatures are 
in degrees Rankine. 


Decay rate must not exceed 
400 psi per hour. 


Special Constraints 
and Remarks 


#. one-hour minimum 
stabilization period is 
required before start 

of test period, and fill 

line must be depressurized 
ut start of test period. 


Fill line must be vented 

to a level below engine 
helium tank pressure that 
will provide positive system 
isolation. 
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Paragraph Activities Requirements 


Limits 


Special Constraints 


and Remarks 
ep 


1.3.49 GAS GENERATOR AND Rotate fuel turbine wheel counter- 
EXHAUST SYSTEM TEST clockwise (as viewed from engine 
aft end) for 5 rotations minimum, 
pressurize exhaust system to 
30 +1 psig, and perform the follow- 
ing leak tests and measurements: 


a. Cxidizer Turbine Seal Leakne<c 
Measurement. 


b. Fuel Turbine Seal Leakage 


Measurement. 


c. GG Fuel Purge Check Valve 


Reverse-Leakage Measurement 
d. Connection, Seal, and Instru- 


Gas System). Leak-testSTDV- 
hose to SIDV connection;and 
valve flanges and instrumentation/ 
purge ports and lines for’ GG 
injector. ; ; 


Maximum allowable 
leakage is 350 scim. 


Maximum allowable leak- 
age is 10,000 scim but 
must not exceed leakage 
recorded in Engine Log 
Book by more than 6,000 
scim. 


Maximum allowable leakage 
is 100 scim. 


Leakage is not allowable. 


The fuel turbine is rotated 
to seat the turbine seal. 

The turbine seal must not 

be rejected for excessive 
leakage without this rotation. 


Torque in excess of 1,000 
inch-pounds must not be 
applied to turbine shaft. 


Exhaust system test plates 
must be installed. 


System pressure must not 
exceed 35 psig. 


On engines incorporating 
MD234 change, STDY drain 
port to drain line connec- 
tion must be blocked until 
STDV drain leak test. 


Leakage measurements 
must be recorded for entry 
in Engine Log Book. 


Leakage recorded in Engine 
Log Book is from final- 
acceptance checkout (form 
DD250 signoff) or from initial 
leak test after turbine seal 
replacement. 


Leak tests of step dare not 
required to meet Engine Con- 


tractor minimum requirements. 


fT -SZ86-U 


J uo}}Iag 


BT} 


Special Constraints 
Paragraph Activities Requirements Limits and Remarks 


SS 


1.3.49 

(cont) e. Connection, Seal, and In- Flowmeter must be con- 
strumentation Port and Line nected to test port fora 
Weld Leak Test (Hot-Gas- minimum of 10 seconds 
System): before measurement is 

made. 
(1) Instrumentation ports. Maximum allowable leakage 
is 0.3 scim. 

(2) Instrumentation line Leakage is not allowable. 


welds and connections 
to FI packages and 
dummy or static-test 
transducers. (on engines 
not incorporating:: ” 
MD150, MD280 or 
MD281 change)>~ 


(3) Metal-plated seals at Maximum allowable leakages 
the following connections: are: 
fa) Fuel turbine exhaust 3 scim 


duct connection to oxi- 
dizer turbine inlet. 


(b) Oxidizer turbopump 3 scim 
connection to heat 
exchanger. 


(c) Fuel turbopump con- 3 scim 
nection to turbine ex- 
haust duct. 


{d) Oxidizer turbopump One scim 
torque-access cover 
plate. 


(e} Oxidizer turbopump One scim 
accessory drive-pad . 
ecanection ta turbine 
exhaust duct. 


(f) Oxidizer turbopump One scim 
accessory drive pad 
access plug. 

(g) Fuel turbine inlet man- One scim 


ifold connection to 
STDV hose. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.3.49 (g) Fuet turbine inlet mani- One scim 
(cont) fold connection to STDV 
hose. 
f£. STDV_ Drain Line Flange Connec- Lealnge is not allowable. STDV drain line must be 
tion Leak Test (on es In- reconnected to drain port. 
g- Record leakage measurements 
in Engine Log Book. 
1.3.50 THRUST CHAMBER Perform the following leak tests Thrust chamber throat 
TEST FOR UNINSIAL- and measurements with thrust plug is required for this 
LED- ENGINES. chamber pressurized to 30 +5 psig: test. 
psig: 
System pressure must not 
exceed 35 psig. 
On restart engines, start 
tank pressure must be 
reduced to zero at conclu- 
sion of this test. 
a. Connection, Flange Joint, Leakage is not allowable. 
and In-Place Tube Weld 
Leak Tests. 
b. Oxidizer Injector Purge Maximum allowable leakage 
Check Valve Reverse- is 80 scim. 
L Measurement. 
c. Fuel Jacket Purge Check Maximum allowable leakage 
Valve Reverse-Leakage- is 100 scim. 
Measurement 
L3J51 THRUST CHAMBER a. EYDROGEN TANK PRES- Leakage is not allowable. The thrust chamber throat 
TEST DURING ENGINE SURIZATION Customer—- plug is required for this 
POST-MANUFACTURING Connect Leals:Test. ; Pres- test. 
CHECKOUT — surize thrust chamber" 
30 +5 psig. ' Stage fuel tank pres- 
surization system must 
b. THRUST CHAMBER JACKET Leakage is not allowable. be isolated from engine 
PURGE Customer-Connect (not applicable to SI- 
Leak Test... Pressurize fuel stage center engines). 


jacket purge line to 30 +5" 
psig. 


System pressure must 
net exceed 35 psig. 
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Paragraph 


1.3.51 


{cont) 


1.3.52 


Activities 


THRUST CHAMBER 

TEST FOR ENGINE 

CHECKOUT AT MTP, 
“C/MDAC, AND-KSC 


Requirements 


Perform the following leak tests 
and leakage measurements with 


thrust chamber pressurized to 
30 +5 psig: 
a. Connection, Flange Joint. 


d. 


and In-Piace Tube Weld Leak 
Tests. 


Oxidizer Injector Purge 


Check Valve Reverse-Leakage 


Measurement. 


Fuel Jacket Purge Check 
Valve Reverse-Leakage 
Measurement, 


MOV Drive Shaft Seal 
Leakage Measurement. 


e. MOV Idler Shaft Seal Leakage 


Measurement.: ~ 


Limits 


Leakage is not allowable. 


Maximum allowable leakage 
is 80 scim. 


Maximum allowable leaknge 
is 100 scim. 


Maximum allowable leakage 
is 10 scim. 


Maximum allowable leakage 
is 10 scim. 


Special Constraints 
and Remarks 


On restart engines, start 
tank pressure must be 
reduced to zere at con- 
clusion of this test. 


Thrust chamber throat 
plug is required for this 
test. 


Stage fuel tank pressuriza- 
tion system must be isolated 
from engine (not applicable 
to Sli-stage center engines). 


System pressure must not 
exceed 35 psig. 


On restart engines, start 
tank pressure must be 
reduced to zero at the 
conclusion of this test. 


Step a is not required at 
KSC to meet Engine Contrac- 
tor minimum requirements. 


MOV and MFV drive and 
idler shaft seal leakage 
measurements (steps d 
through g) are not re- 
quired to meet Engine 
Contractor minimum” 
requirements. 
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Special Constraints 
Paragraph Activities Requirements Limits and Remarks 
is nn 
1.3.52 f. MEV Drive Shaft Seal Maximum allowable leakage 
(cont) Leakage Measurement. is 10 scim. 
g- MFV Idler Shaft Seal Maximum allowable leakage 
Leakage Measurement. is 10 scim. 
h. Record leakage measure- 
ments in Engine Log Book. 
1.3.53 OXIDIZER TANK Leak-test connections, flange Leakage is not allowable. 
PRESSURIZATION joints, in-place tube welds, - 
SYSTEM LEAK and braid in line flex sections 
TEST FOR UN- - with heat exchanger coils ~ 
INSTALLED ENGINES pressurized to 30 +5 psig... 
1.3.54 XIDIZER TANK. Leak-test the following 
PRESSURIZATION:, customer connects with 
SYSTEM LEAK: TEST heat exchanger coils pres- 
DURING: ENGINES. surized to 25-100 psig: 
POST-MANTEACTURING 
CHECKOUT> ==: 
a. OXIDIZER TANK PRES- Leakage is not allowable. 
SURIZATION customer 
connect. 
b. HEAT EXCHANGER Leakage is not allowable. 
HELIUM INLET. customer 
connect om . SIVB-stage 
engines= - 
1.3.55 OXIDIZER TANK PRES- a. At MTP and SAC/MDAC Leakage is not allowable. 
SURIZATION SYSTEM leak-test connections, - 
LEAK TEST FOR ENGINE flange-joints, in-place - 
oe MTF, tube welds, aad braid in 
fg line flex sections with_- 
heat exchanger coils ‘¥,- 
pressurized to 25-106 psig. 
b. At KSC leak test separable Leakage is not allowable. 
Mange joints with heat - 
exchanger coils pressurized 
to 25-100 psig. 
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1.3.56 


1.3.57 


1.3.58 


1.3.59 


Activities 


DURING =NGINE POST- ; 
MANU FACTURING#- 
CHECKOUT.” 


START TANK VENT- 
AND-RELIEF. VALVE 
DRAIN LEAK TEST. __ 
FOR ENGINE: CHECK~ . 


OUT AT MIF=SAC/MDAC, 
AND KSC = 


MAINSTAGE OK PRES- 
SURE SWITCH TEST. 
ENGINES -- ro 


Requirements 


Leak-test flanges and connections 
in drain line from START- TANK... 


VENT & RELIEF VALVE DRAIN 


customer connect to start tank. 


vent-and-relief valve with drain 
line pressurized to 28-20 psig. 


Leak-test START TANK 

VENT & RELIEF VALVE DRAIN 
customer connect with drain 
line pressurized to 25-250 psig. 


Leak-test separable connec- 
tions in drain line from START. 
TANK VENT & RELIEF VALVE 
DRAIN customer connect to 
start tank vent-and-relief valve 
with drain line pressurized to- 
25-250 psig. 


a. Calips Checkout Line and 
Pressure Switch Connection 


customer’ connect to: 225-250 
psig. 


b. Mainstage OK Pressure 
Switch Actuation Test. 
Perform the following pres- 
surization operations to . 
determine switch'actuation 
and deactuation points: 


(1) Cycle pressure switches 
by pressurizing checkout 
line to 600 +25 psig and 
then depressurizing line 
to zero. 


Limits 


Leakage is not allowable. 


Leakage is not allowable. 


Leakage is not allowable. 


Leakage is not allowable. 


Special Constraints 
and Remarks 


Pressure in start tank vent- 
and-relief valve vent line 
must not exceed control 
line pressure by more than 
30 psi. 


Pressure in start tank 
vent-and-relief valve vent 
line must not exceed con- 
trol line pressure by more 
than 30 psig. 


Pressure in start tank 
vent-and-relief valve vent 
line must not exceed control 
line pressure by more than 
30 psig. 


Electrical safety circuit 
tests must be made before 
performing this test. 


Pressures required for 
this test exceed personnel 
safe-operating limits for 
test site. 
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1.3.60 


1.3.61 


Activities 


Ss 


MAINSTAGE OK PRES- 


SURE SWITCH PRESSURE- 


DECAY TEST 


MAINSTAGE OK PRES- 
SURE SWITCH TEST 


a. 


{2) 


(3) 


Requirements 


Pressurize checkout line 
until switch actuates or 
to 600. psig maximum; 
perform twice for each 
switch. 


Depressurize checkout 
line until switch deactu- 
ates; perform twice for 
each switch. 


Record actuation and dezctu- 
ation in Engine Log Book. 


Mamstage OK Pressure 
tch Actuntion Test. 


Perform the following pres- 
surization. operations. to 
determine switch actuation 
and deactuation. pointe: : 


(1) 


(2) 


(3) 


a hae pressure ‘switches 

by checkout 
line to 600 +25 psig ve 
then depressurizing lin 


to zero.- 


Pressurize checkout line 
until switch actuates or 
to 300: psig maximum; 
perform twice for each 
switch. 


Depressurize checkout 
line until switch de- 
actuates; perform twice 
for each switch: 


Record actuation and deactua- 
tion pressures in Engine Log 
Book. 


Leak-test checkout line and 
pressure switch connections 
with CALIPS CHECKOUT 
LINE customer connect pres- 
surized to 90-100 psig. 


Limits 


Each mainstage OK pres- 
sure switch must actuate 
at 500 +30 psig. 


Each mainstage OK pres- 
sure switch must deactuate 


20-105 psi below its actuation 


pressure. 


Each mainstage OK 
pressure switch must 
actuate at 500 +30 psig. 


Each mainstage OK 
pressure switch must 
deactuate 20-105 psi 
below its actuation 
pressure. 


Leakage is not allowable. 


Pressures required for 
this test may exceed per- 
sonnel safe-o 

limits for test site. 


Checkout line and pressure 
switch connection leak test 


is not required to meet 


Engine Contractor minimum 


requirements. 
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1.5.62 


activities. 


ENGINE SEQUENCE 
TEST FOR UNINSTALLED 


ENGINES 


b. 


Requirements 


Pressurize checkout line 
initially to 400 +10 psig 
and determine pressure- 
aucay rate. 


Pressurize checkout line 
initially to 400 +10 psig 
ard determine switch No. 1 
pressure-decay rate with 
checkout line to switch 

No. 2 blocked. : 


Determine switch No. 2 
pressurte-decay rate by 
subtracting acceptable rate 
measured in step c from 
rate measured in step b. 


Record pressure-decay 
rates in Engine Log Book. 


Verify engine control system 
operation by performing the 
following operations with . 
helium tank pressurized to 
1,400-1,600 psig>" 


Limits 


Maximum allowable pressure- 
decay rate is 10 psi per 15- 
minute period. 


Maximum allowable pressure- 
decay rate is 10 psi per 15- 
minute period. 


Maximum allowable pressure- 
decay rate is 10 psi per 15- 
minute period. 


Special Constraints 
and Remarks 


Checkout line and switches 
must be isolated from pneu- 
matic supply at start of test 
period. 


If pressure-decay rate is 
not within limits, step cis 
required, 


Checkout line and switch 
No. 1 must be isolated from 
pneumatic supply at start of 
test period. 


If switch No. 1 pressure- 
decay rate is acceptable, 
step d must be performed. 


Elecirical safety circuit 
tests must be made before 
performing this test. 


Three sequence test runs 
are required; last 2 runs 
must include recording of 
valve timing, timer opera- 
tion, and sequence of events. 


A minimum delay of 5 
minutes is required between 
runs. 


Start tank pressure must be 
zero before sequence test 
begins. 
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Requirements 


Energize engine electrical 
power buses. 


aA. On engines incorporating 


MD366 or MDS3T1 change, 
energize MRCV control 
solenoid. 


Energize fuel injection tem- 
perature detector bypass 
circuit on engines incorpo- 
rating MD204 change or not 


incorporating ECA 502670-211. 


Perform the following opera- 
tions for first sequence run 
on engines incorporating 
ECA 502670-211: 


(1) Make sure fuel injection 
temperature OK circuit 
is in off condition prior 
to engine (sequence) start. 


(2) Energize fuel injection 
temperature OK bypass 
circuit after ignition- 
complete indication is 
obtained. (while sequence 
run is delayed). 


(3) Energize fuel injection 
temperature detector 
bypass circuit after 
cutoff of first run and 
prior to subsequent runs. 


Smnecial Conctraints 


Limits and Remarks 


Ignition-complete indica- 
tion must not be obtained. 


Mainstage OK bypass and 
ignition-complete bypass 
circuits must be energized. 


Circuit must remain ener- 
gized for all sequence runs. 


Fuel injector temperature 
OK indication must be 
obtained, and sequence 
run must resume. 


Circuit must remain ener- 
gized for remaining sequence 
runs. 
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Paragraph Activities 


1.3.62 cA. 


cB. 


Requirements 


On engines incorporating 
MD366 or MD371 change, 
approximately 5 seconds 
after mainstage condition 
is obtained, deenergize 
MRCV control solenoid. 
Read MRCV potentiometer 
output voltage. 


On engines incorporating 
MD366 cr MDS71 change, 
approximately 2 seconds 
after step cA, energizt 
MRCV control: solenoid. 
Read MRCV potentiometer 
output voltage. 


Verify correct engine opera- 
tion using the following recorded 
measurements from last 
sequence run: 


(1) Measure valve operating 
times. 


. Special Constraints 
Limits and Remarks 


On engines incorporating 
MD371 change, voltage 
change from step cA must 
be between 1.3 and 1.8 vdc. 
On engines incorporating 
MD366 change, voltage 
change from step cA must 
be between 0.6 and 1.0 vec. 


Valve operating times must 
be within limits of figure 1-11. 
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Special Constraints 


Paragraph Require ments 


1.3.62 
(cont) 


Activities 


(2) 


(3) 


Measure the following 
sequence controller 
times: 


(a) Start tank discharge 
delay (from helium 
control solenoid 
signal—-engine start-- 
te STDV control solenoid 
signal). 


Ignition phase (from 
STDV control solenoid 
signal to mainstage 
control solenoid signal). 


(b 


— 


— 


Sparks deenergized 

(from mainstage control 
selenoid signal to AST 

and GG sparks off signal). 


(c 


(a) Helium control deenergizea 


{from cutoff signal to 
helium control solenoid 


off signal). 
Verify sequence of events of 
the following engine sequence 
phases: 


(a) Ignition phase. 


Limits 


Allowable Timer Operating 


Times in Seconds 


1.000 +0.040 


0.450 20.030 


3.30 +0. 200 


1.00 +0.110 


Sequence 
of Events 


Helium control valve en- 
ergized 


Ignition-phase control 

valve energized 

Bleed valves closed 

ASI and GG sparks on 

MEV opened 

ASI valve opened 

Ignition completed 

STDV control valve energized 
STDV opened 


and Remarks 
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1.3.62 
(cont) 


Activities 


Require ments 


{b) Mainstage phase. 


{c) Cutoff phase. 


dA. On engines incorporating 
MD366 or MD371 change, 
approximately 5 seconds 
after engine cutoff:com- 
mand, deenergize MRCV 
control solenoid Read 
MRCV potentiometer’ 
output voltage.’ 


e. Determine OTBV clesing 
time variation’ 


f. Record test results in 
Engine Log Book. 


Limits 


Mainstage control valve 
energized 


MOV opened 
GG control valve opened 
OTBV closed ; 


STDV control valve 
deenergized 


STDV closed 
ASI and GG sparks off 


Tgnition-phase control valve 
deenergized 

Mainstage control valve 
deenergized 

GG control valve closed 
ASI valve closed 

MFV closed 

MOV closed 

OTBV opened 


Helium control valve 
deenergized 


Bleed valves opened 


On engines incorporating 
MU371 change, voltage 
change from step cB must 
be between 1.3 and 1.8 vde. 
On engines incorporating 
MD366 change, voltage 
change from step cB must 
be between 0.6 and 1.0 vde. 


OTBV closing time in final 
sequence run must be within 
50 milliseconds of closing 
time in preceding run. ~ 


Special Constraints 
and Remarks 
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Paragraph Activities 


Requirements 


Limits 


Special Constraints 
and Remarks 


eee aS Eee 


1.3.63 ENGINE SEQUENCE TEST 


DURING ENGINE POST- 
MANUFACTURING 
CHECKOUT AND ENGINE 
CHECKOUT AT VAB (KSC) 


Verify engine control system 
operation by performing the 
following operations with 
helium tank initially pres- 
surized to 1,400-3, 200 psig 
and maintained at more than 


800 psig during sequence runs. 


Sequence test must include 
recording of valve timing, 
timer operation, and se- 
quence of events. 


Pneumatic control system 
must be cycled two complete 
times prior te running se- 
quence test (within 72 hours) 
to determine valve timing. 


Wher. the engine spark 
exciters are operated during 
Sequence tests, 2 minimum 
delay of 5 minutes is 
required between runs. 


Engine start tank pressure 
must be zero, engine pro- 
pellant inlet duct pressures 
must not be greater than 5 
psig, and stage pre-valves 
must be ciosed before initi- 
ating engine sequence test. 


At KSC, on engines incor- 
porating MD211 change or 
FSDV 558127-11, perform 
test consisting of 2 minimum 
of 12 cycles as near launch 
date as practical but within 
120 days of launch, using 
continuous, noncommutated 
(hardwire) syster for re- 
cording. Record at least 

6 cycles starting with third 
cycle. 


If the 120 day requirement is 
exceeded and it has been Iess 
than 6 months since the Iast 
12 cycle sequence test was 
run, a3 cycle sequence test 
is sufficient to reverifv the 
system. If it has been more 
than 6 months since the Iasi 
12 cycle sequence test, the 
entire 12 cycles must be re- 
peated. 
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Paragraph Requirements Limits and Remarks 
1.3.63 At KSC, cn engines not in- 
(cont) corporating MD211 change 
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Measure MOV housing tem- 
perature, and determine 
correction factor for use 

in adjusting recorded MOV 
opening time measurement 
to corrected value. 


Energize engine clectrical 
power buses. 


Energize ignition detection 
simulation circuit on engines 
not incorporating MD338 
change. 


Energize mainstage enable 
circuit on SIVB-stage 
engines. 


On engines incorporating 
MDS366 or MD371 change, 
energize K.RCV low EMR 
command. 


Energize mainstage OK bypass 
circuit after engine (sequence) 
start at the following point 
during run: after mainstuge 
control solenoid signal and 
before sparks deenergized 
timer expiration. 


Ignition-complete indica- 
tion must be obtained on 
engines incorporating 
MD338 change. 


Ignition-complete indica- 
tion must be obtained. 


Mainstage OK No. 1 and 


No. 2 indications must be 


obtained, and engine se- 


quence run must continue 


into mainstage phase. 


or FSDV 558127-11, cycle 
pneumatic control system 
two complete times; then 
perform and record 2 single 
engine sequence test. 


On SU-stage engines, if all 
5 MOV temperatures cannot 
be measured, at least one 
outboard and the center en- 
gine MOV temperatures 
must De measured. 


Engine voltages must be 
within requirements listed 
in section I. 


On engines incorporating 
MD338 change, when 
ignition-complete indica- 
tion is obtained, ignition 
detection simulation circuit 
must not be energized. 
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1.3.63 
(cont) 


Activities 


eA. 


eB. 


Requirements 


On engines ‘incorporating 
MD366 or MD371 change, 
approximately 5 seconds after 
mainstage condition is obtained, 
deenergize MRCV low EMR 
command. Read MRCV poten- 
tiometer output voltage. 


On engines incorporating 
MD366 or MD371 change, 
aporoximately 2 seconds after 
step eA, energize MRCV low 
EMR command. Read MRCV 
potentiometer output voltage. 


er cape 


Special Constraints 


Limits and Remarks 


On engines incorporating 
MD371 change, voltage 
change from step eA must 

be between 1.3 and 1.8 vde. 
On engines incorporating 
MDI66 change, voltage change 
from m step eA must be between 
0.6 and 1.0 vde. 
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Paragraph Activities Requirements Limits and Remarks 
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1.3.63 f. Verify engine-ready indica- Engine- ready indication 
(cont) tion in correct sequence after must be cbtained after 
engine (sequence) cutoff. OTBV open indication. 
fA. Cn engines incorporating On engines incorporating 
3ID366 or LID371 change, tID371 change, voltage 
approximately 5 seconds after change from step eB must 
engine cutoff command, de- be between 1.3 and 1.8 vac. 
energize MIRCV lew EMR On engines incorporating 
command. Read MIRCV RID366 change, voltage chaove 
potentiometer output voltage. from step eB must be between 


0.6 and 1.9 vde. 


g. Verify correct engine opera- 
tion using the following meas- 
urements from last sequence 
run: 


(1) Lleasure valve cperating Valve operating times must On engines incu>parating 
times. be within limits of figure 21D265 change, MOV opening 
1-11. time ts allowed to vary within 
a band of 50 milliseconds 
between sequence test if 
average time falls within 
limits of figure 1-11. AU 
times obtained since installa- 
tion of control orifice must 
be used to obtain average 
time. 
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Requirements. 


(2) 


(3) 


Measure the folowing 
sequence controller times: 


(a) Start tank discharye 
delay (from helium 
control solenoid 
signal--engine start-- 
to STDV control solenoid 
signal) 


(b) Ignition phase (from 
STDV contro! solenoid 
Signal to mainstage 
control soienoid signal) 


(c) Sparks deenergized 
(from mainstage control 
sotenoid signal to AST 
and GG sparks off signal’ 


Limits 


Allowable Timer Operating 
Times in Seconds 


1.000 -0.040 


0.450 =0.030 


3.30 -:0.200 


(d) Helium control deenergized 1.00 -3.110 


(from cutoff signal to 
helium control solenoid 
off signal) 


Verity sequence of events of 
the following engine sequence 
phases: 


(a) Ignition phase 


Sequence 
of Events 


Helium control valve en- 
ergized 


Ignition-phase control valve 
energized 


Bleed valves closed 
AST and GG sparks on 
MFV opened 

ASI valve opened 
Ignition completed 


STDV control valve en- 
ergized 

STDV opened 

MRCV opened 


Special Constraints 
and Remarks 


J Woyoag 


OPrUKAheuU 


OLOT Aaqwajdag gz - [ ‘ON aduvyo 


bet-t 


Paragraph Activities 


Requirements Limits and Remarks 
1.3.63 Sequence 
(cont) of Events 


h. 


i. 


(b) Mainstage phase. 


(c) Cutoff phase. 


Determine spark rate and 
spark system operating time. 


Record test results in Engine 
Log Book. 


Mainstage control valve en- 
ergized 


MOV opened 

GG control valve opened 
OTBV closed 

STDV coutrol valve de- 
energized 

STDV closed 

ASI and GG sparks off 
MRCV closed/opened 
Ignition-phase control valve 
deenergized 

Mainstage control valve de- 
energized 

GG control valve closed 
ASI valve closed 

MFV closed 

MOV closed 

OTBV opened 


Helium control valve 
deenergized 


Bleed valves opened 
MRCV closed 


Spark rate must be within re- 
quirements listed in section IZ. 
The 4 spark igniters must be 
energized from approximately 
0.5 second after engine start 
until 3.3 +0.200 seconds after 
mainstage control valve 
solenoid is energized. 


Special Constraints 
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Activities 


Require ments 


Special Constraints 
and Remarks 


SEES a LT ee 


ENGINE SEQUENCE 


TEST DURING CDDT AND 


LAUNCH PREPARATION 


Verify engine control sys- 
tem operation by performing 
the following operations with 
helium tank initialiy pres- 
surized to 1,400-3, 200 psig 
and maintained at more than 
800 psig during sequence runs: 


a. Energize engine electrical 
power buses. 


b. Energize mainstage enable 
circuit on SIVB-stage 


engines. 


Ignition-complete indica - 
tion must be obtained. 


This test must be performed 
during launch countdown 
{with the objective of main- 
taining 2 72-hour maximum 
interval to launch} to verify, 
within limitations of stage 
telemetry system, proper 
operation of engine electrical 
and mechanical functions. 


Sequence test must include 
recording of valve and timer 
operations and sequence of 
events. Hardwire recording 
of spark traces is recuired 
to verify timer operation. 


Pneumatic control system 
must be cycled two com- 
plete times before running 
Sequence test to determine 
valve timing. 

A minimum delay of 5 min- 
utes is required between 
runs. 

Engine start tank presstre 
must be zero, engine pro- 
pellant inlet duct pressures 
must not be greater than 5 
psig, and stage pre-valves 
must be closed before init- 
tating engine sequence test. 


Engine voltages must be 
within limits listed in 
section IL. 

When ignition-complete 
indication is cbtained, 
ignition detection simuln- 
tion circuit must not be 


energized. 
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1.3.64 
(cont) 


Activities 


bA. 


cB. 


Requirements 


On engines incorporating 
MD366 or MD371 change, 
energize MIRCV low EMR 
command, 


Energize mainstage OK bypass 
circuit after engine (sequence) 
start at the following point 
during run: after mainstage 
control.solenoid signal and 
before sparks deenergized 
timer expansion.” 


On engines incorporating 
MD366 or MD371 change, 
approximately 5 seconds after 
mainstage condition is obtained, 
deenergize MRCV low EMR 
command. Read MRCV poten- 
tlometer output voltage. 


On engines incorporating. 
MD366 or MD371 change, 
approximately 2 seconds.after 
step cA,. energize MRCV low 
EMR command. Read MRCV 
potentiometer output voltage. 


Verify engine-reacy indication 
in correct sequence after en- 
gine (sequence) cutoff. 


Limits 


Mainstage OK No. 1 and 
No. 2 indications must be 
obtained, and engine se- 
quence run must continue 
into mainstage phase. 


On engines incorporating 
MD3T1 change, voltage 
change from step cA must 
be between 1.3 and 1.8 vde. 
On engines incorporating 
MD3é6 change, voltage 
change from step cA must 
be between 0.6 and 1.0 vdc. 


Engine-ready indication 
must be obtained after 
OTBV open indication. 
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Paragraph Requirements Limits and Remarks 
1.3.64 dA. On engines incorporating Cm engines incorporating 
(cont) MD366 or MD371 change, MID3T1 change, voltage 


anproximately 5 seconds 
attc> engine cutofs command, 
deenergize MIRCV low EMR 
command. 


e. Verify correct engine opera- 
tion and sequence of event of 
the following engine sequence 
phases: 


(1) Ignition phase. 


change from step cB must 
be between 1.3 and 1.8 vde. 
On engines incorporating 
MD366 cnange, voltage 
change from step cB must 
be between 0.6 and 1.0 vde. 


Sequence 
of Events 


Helium control valve 
energized 


Ignition-phase control valve 
energized 


Bleed valves closed 
AST and GG sparks on 
MFV opened 

ASI valve opened 
Ignition completed 


STDV control valve 
energized 


STDV opened 


BIRCV opened 
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Activities 


f. 


Requirements 


(2) Mainstage phase. 


(3) Cutoff phase. 


Record test results in 
Engine Log Book. 


Limits 
Sequence 
of Events 


Mainstage control valve en- 
ergized 


MOV opened 
GG control valve opened 
UTBV closed 


STDV control s.ilve de- 
energized 


STDV closed 
ASI and GG sparks off 
MRCV closed/opened 


Ignition-phase contro! valve 
deenergized 


Mainstage controi valve de- 
energized 


GG control valve closed 
ASI valve closed 

MFYV closed 

MOV closed 

OTBV opened 


Helium control valve de- 
energized 

Bleed valves opened 
MRCV closed 


Special Constraints 
and Remarks 
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Special Constraints 


Requirements Limits and Remarks 
1.3.65 ENGINE PNEUMATIC Determine pneumatic system Paragraphs 1.3.65.1 and 
SYSTEM HELIUM helium usage in accordance 1.3.65.2 contain indepen- 
USAGE TEST with the requirements in dent requirements; para- 
paragraphs 1.3.65.1 and graph 1.3.65.2 may be 
1.3.65.2. performed before para- 


1.3.65.1 E e Pneumatic System 


Determine pneumatic system 
(sequence) helium usage by 
performing the following 
operations with helium tank 
initially pressurized to 1,400- 
3,200 psig: 


a2. Measure and record helium 
tank pressure just before 
engine (sequence) start. 


b. Perform engine sequence test 
in accordance with the follow- 
ing requirements: 


(1) Energize engine electrical 
power buses. 


(1A) On engines incorporating 
MD366 or MD3T71 change, 
energize MRCV low EMR 
command. 


Pressure must be 
1, 400-3, 200 psig. 


Ignition-complete indi- 
cation must be obtained 
on engines incorporating 
MD338 change. 


graph 1.3.65.1. 


Engine start tank pres- 
sure must be zero, engine 
propellant inlet duct pres- 
sures must not be greater 
than 5 psig, and stage pre- 
valves must be closed 
before initiating helium 
usage sequence test. 


stabilized to a2 rate of 

change equal to or less than 
one degree per minute before 
test begins. 


Helium fifi line must be 
depressurized to isolate 
helium tank gas after tem- 
perature stabilization is 
achieved and before test 
begins. 


Engine voltages must be 
within limits listed in 
section I. 
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1.3.65.1 On engines incorporating 

(cont) MD338 change, when 
ignition-complete indica- 
tion is obtained, ignition 
detection simulation circuit 
must not be energized. 


(2 


— 


Energize ignition detection Ignition-complete indica- 
simulation circuit on tion must be obtained. 
engines not incorporating 

MD338 change. 


(3) Energize mainstage 
enable circuit on SIVB- 
stage engines. 


CLOT Aaquiaydag Ey - 9 "ON AduULYD 


(4) Energize mainstage OK Mainstage OK No. 1 and 
bypass circuit after No. 2 indications must be 
engine (sequence) start obtained and engine sequence 
at the following point run must continue into 
curing run: after main- mainstage phase. 
stage control solenoid 
signal and before sparks 
deenergized timer expira- 
tion. 


(5) On engines incorporating 
MDS71 change, approxi- 
mately 5 seconds after 
mainstage condition is 
obtained, deenergize 
MRCV low EMR command. 
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Paragraph 


1.3.65.1 
(cont) 


Activities 


{8} 


Requirements 


NOTE 


When cycling the 
MRCV in substep 

6 or 7, use time 
that will duplicate 
the activity that 
will be required 

of the XIRCV during 
flight. On restart 
mission engines, 
use time that will 
be required of the 
MRCV during 
second burn. If 
flight time (mission) 
is not known, use 
times specified in 
substep 6 or T. 


(6) On engines incorporating 


MD371 change, approxi- 
mately 32C seconds after 
mainstage condition is 
obtained, energize MRCV 
low EMR command. 


(7) On engines incorporating 


31D366 change, approxi- 
mately 115 seconds after 
mainstage condition is 
obtained, deenergize 
MRCV low EMR command. 


cutoff circuit (if not se- 
quenced automatically) 
3€0 330 seconds after be- 


: . 


ginning of mainstage phase. 


(9) On engines incorporating 


MD37} change, approxi- 
mately 5 seconds after 
engine cutoff command, 
deenergize MRCV low 
EMR command. 


Energize engine (sequence) 


Limits 


” Engine (sequence) cutoff 


must occur, and engine- 
ready indication must be 
obtained after OTBV open 
indication. 


Speciai Constraints 
and Remarks 
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Special Constraints 


Paragrapk Activities Requirements Limits and Remarks 
1.3.65.1 c. Determine helium usage us follows: Maximum allewable pressure Values of AP are based on 
(cont) difference (AP) is determined one-second fuel lead, 


(1) 


(2} 


Pressure 
decay = OP, + AP, 


tf sequence test duration was 
360 +4 seconds, measure and 
record helium tank pressure 
approximately cne second 
after engine cutoff signal. 
Calculate difference in pres- 
sure aS measured jn step a to 
determine helium usage. 


if sequence test duration 
varied by more than 4 seconds 
from 260 seconds, calculate 
pressure decay as follows: 
36¢ AP, 


t 


where 


AP 


AP, = pressure drop from engine 
“ start plus 2 seconds to engine 


OP, = pressure drop from engine 
cutoff plus one second (psi) 

t = time from engine start to engine 
cutoff (seconds) must be 360 +30 


d. Record results of helium usage test in 


1 Start tc engine start plus 


2 seconds (psi) 


cutoff (psi) 


seconds} 


Engine Log Book. 


1.3.65.2 Pneumatic Accumu- 
lator Svstem Test 


Determine pneumatic 2ccumulator system 
helium usage by performing the following 


operations: 


a. Measure and record pneumatic system 
pressure at boss in MFV closing control 


= pressure drop from engine 


from the equation 


AP = 0.12P + 870+A 


maximum allowable 
pressure difference 
in pst 

initial tank pressure 
(1,400-3,200 psig) 
value for adjusting 
maximum calcu- 
lated pressure 
difference for 
oxidizer turbopump 
intermediate seal 
purge flow. (Add 

9 psi for each 100 
scim of purge flow 
in excess of 4,400 
scim, or subtract 
9 psi for each 100 
scim of purge flow 
less than 4,400 
scim.)} 


mainstage-phase duration 

of 360 seconds, tank gas 
temperature stabilization 

a. rate of change equal to 

or less than one degree per 
minute, and helium usage 
from engine start signal to 
cutoff signal plus one second. 
The oxidizer turbopump 
intermediate seal purge fow 
value used to calculate maxi- 
mum allowable AP must be 
based on the last How measure- 
ment with the helium tank 
pressurized to at least 575 
psig. 


Lf pressure remaining in 
helium tank at completion 
of helium usage test is less 
than 450 psig and initial 
helium taak pressure was 
less than 1,750 psig, initial 
helium tank pressure must 
be increased to 2 minimum 
of 1,750 psig and test 
repeated. 


D333 change must be incar- 
porated before this test is 
performed. 


Provellant inlet duct pressures 
must be zero before this test 
is performed. 


Because this test may exceed 
personnel safety limits, MFV 
closing line boss monitor 
gage (equipped with vent 
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Paragraph 


Requirements 


Special Constraints 
and Remarks 


1.3.65.2 
(cont) 


line with helium and main- 
stage control valves en- 
ergized and helium tank 
pressurized to 600-3, 200 
psig. 


*feasure and record system 
pressure at MF VY line boss 
after performing the follow- 
ing operations in immediate 
succession: 


{1} Energize iguition-phase 
control valre. 


(2) Deenergize helium control 
valve. 


(3) Deenergize ignition-phase 
control ralve. 


Energize helium and ignition- 
phase control valves. 


Measure and record system 
pressure at MFV line boss 
after performing the foliow- 
ing operations: 


(1) Deenergize helium control 
valve. 


(2) Wait 6 minutes (+5, -0 seconds). 


(3) Deenergize ignition-phase 
control valve. 


valve) must be positioned 
at a safe distance from 
engine in accordance with 
site safety standards. 


Line length from engine 
boss to pressure monitor 
must not exceed 30 feet 
for 1/4-inch line. 


Pressure measured on 
gage must be converted to 
absolute pressure. 


Pressure measured on 
gage must be converted to 
absolute pressure. 


Pressure measured on gage 
must be converted to absolute 
pressure. 
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Special Constraints 


Paragraph Acuvities Requirements Limits and Remarks 
1.3.65.2 e. Determine final accumulator Minimem allowable final 
(cont) system pressure using the accumulator pressure is 

following equation: 315 psia. 

Final accumulator 


pressure = P3 xo 


where 


Pi is absolute pressure 
calculated in 
stepa 


P2 is absolute pressure 
calculated in 
step b 


P3 is absciute pressure 
calculated in 
stepd 


f. Record final accumulator 
system pressure in Engine 


Log Book. 
1.3.66 OXIDIZER_ AND FUEL This test inust be per- 

INLET DUCTS TOR- formed at test sites after 

SIONAL BELLOWS completing drying of 

LEAK TEST paragraph 1.5.30 and 
once at KSC during 
launch preparation 
before CDDT. 
During this test a Uson 


500 helium leak detector 
(or equivalent) may be 
used for preliminary 
leak detection but 2 
mass-spectrometer 
must be used for inlet 
duct rejection. 
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Special Constraints 


Paragraph Requirements Limits and Remarks 

1.3.66 Inlet duct torsional 

(cont) bellows protective covers 
must be removed only as 
necessarv to perform 
leak test and must be 
correctly reinstalled as 
soan as leak test is 
completed. 

a. Bag inlet duct center Drain holes on down- 
flange with plastic film. stream side of flange 
Seal bag to flange with must be sealed. Do not 
pressure-sensitive tape. remove tape from drain 

holes at completion of test. 

b. Pressv-rize intet duct Pressure used for this 
to normal stage propellant test must be between 10 
tank pressure capability. and 35 psig. 

c. Insert probe of detection Zero indicated leakage Entire circumference of 
device into plastic bag with mass-spectrometer flange must be searcked 
and search Mange joint set for leak evaluation for leakage. If leakage 
for leakage. of 1x 10% cc helium exceeds limit, steps d 

per second. through f are required. 

a. Place a second bag of 
plastic film over existing 
bag and seal with pressure- 
sensitive tape. 

e. Clear any helium vapors Maintain gaseous nitrogen 
from between bags by purge of area between 
purging with gaseous bags until just before re- 
nitrogen. checking Mange area for 

leakage. 

f. Repeat search of Dange Zero indicated leakage 

az joint area for leakage. with mass-spectrometer 
set for leak evaluation 


of 1 x 1074 ce helium 
per second. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.4 STORAGE AND SHIP- 
MENT PREPARATION 
1.4.1 ENGINE STC RAGE a. Visually inspect overall Damage or corrosion is Engine must be stored on 


PREPARATIGN FOR 
UNINSTALLED ENGINES 


engine for camage or 
corrosion. 


aA. Measure pressure in 
ECA and primary and 
auxiliary FI packages. 


2B. Measure pressure in 
spark igniter cables. 


b. Visually inspect engine 
covers and closures for: 


(1) Damage. 


(2) Installation. 


c. Install desiccant in engine 
closures in accordance with 
desiccant installation re- 
quirements outlined in 
section II. 


not allowable. 


Pressure must be within 
limits specified in para- 
grapk 1.3.1. 


Pressure must be within 
limits specified in para- 
graph 1.3.2. 


Damaged covers and closures 
are not allowable. 


Improperly installed or 
missing covers and closures 
are not allowable. 


Engine Handler G4064 when 
nossible tut may be stored 
vertically if necessary. 


Engine must be stored in 
accordance with environ- 
mental requirements in sec- 
tion U0 and/or MSFC-STD-496 
or MSFC-STD-498. When 
engine is stored in accardance 
with MSFC-STD-496 or 
MSFC-STD-498, engine 
protective covers must be 
removed (paragraph 1.C.13). 
Any activity on a stored en- 
gine for other than storage 
maintenance purposes requires 
reinstallation of protective 
covers (paragraph 1.6.19). 


Correct quantity of desiccant 
as specified on closure must 
be installed. The humidity 
indicators on engine closures 
must indicate an acceptable 
ccendition for at least 24 hours 
before storing engine (refer to 
paragraph 1.1.18). 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.4.1 d._ If engine is installed on 
(cont) handler, install 640 units 
of activated desiccant in 
engine handler and install 
engine cover assembly. 
1.4.2 ENGINE STORAGE a. Visually inspect overall Damage vr corrosion is Engine must be stored in 


PREPARATION FOR 


STAGE-INSTALLED 
ENGINES 


engine for damage or 
corrosion. 


Measure pressure in 


not allowable. 


Pressure must be within 


ECA and primary and limits specified in para- 
auxiliary FI packages. graph 1.3.1. 

2B. Measure pressure in Pressure must be within 

spark igniter cables. limits specified in para- 
grapk 1.3.2. 


Visually inspect engine 
covers and closures for: 


(1) Damage. 


(2) Installation. 


Instali desiccant in engine 
closures in accordance with 


Damaged covers and closures 


are not allowable. 


Improperly installed or 
missing covers and closures 
are not allowable. 


accordance with environ- 
mental requirements in sec- 


tion II and/or MSFC-STD-4S6 


or MSFC-STD-4388. 


When engine is stored 

in accordance with 
MSFC-STD-496 or 
MSFC-STD-498, engine 
protective covers must be 
removed (paragraph 1.6.13). 
Any activity on a stored en- 
gine for other than storage 
maintenance purpeses re- 
quires reinstallation of 
protective covers (para- 
graph 1.6.19). 


Correct quantity of desiccant 


] toypaag 
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2s specified on closures must 


desiccant instalation re- be installed. The humidity 


quirements outlined in indicators on engine closurss 
section I. must indicate an acceptable 


condition for at least 24 hours 
before storing engine (refer to 
paragraph 1.1.17). 
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Special Constraints 


Paragraph Activities Requirements Limits und Remarks 

1.4.2 d. Secure engine in null position 

{cont) with mechanical gimbal actuator 

locks. 

1.4.3 ENGINE SHIPMENT Engine must be installed on 
PREPARATION FOR Engine Handler G4064 for 
UNINSTALLED shipment. During shipment, 
ENGINES engine temperature must 

remain within -20° to +140° F. 
Visually inspect engine covers 
and closures for: 
(1) Damage. Damaged covers and 
closures are not allowable. 
(2) Installation. Improperly installed Correct quantity of desiccant 


Inspect engine humidity indi- 
cators for evidence of exces- 
sive moisture. 


Install engine cuver on engine 
after engine is installed on 
handler, and install quantity 

of desiccant under cover as 
necessary to maintain humidity 
requirement. 


Matc <ure all applicable engine 
records are shipped with engine. 


or missing covers and 
closures are not allowable. 


Relative humidity must be 
less than 30 percent (30 
and 40 indicators blue). 


Relative humidity must be 
less than 30 percent. 


must be installed, and appli- 
cable closures must be 
marked to indicate desiccant 
installation. 

During shipmert, engine 
humidity must remain less 
than 30 percent. 

Humidity requirements for 
desiccant and engine covers 
and closures are detailed in 
section I. 

During shipment humidity 
under security cover must 
remain less than 30 percent. 
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Special Constraints 


Activities 


1.4.4 ENGINE SHIPMENT 
PREPARATION FOR 
STAGE-INSTALLED 


Requirements 


Visually inspect engine 
covers and closures for: 


(1) Damage. 


(2) Installation. 


Inspect engine humidity 
indicators for evidence 
of excessive moisture. 


Inspect thrust chamber 
insulation for damage. 


Inspect engine com- 
ponent serial numbers 
for agreement with 
Engine Log Book. 


Secure engine in null po- 
Sition with mechanical 
gimbal actuator locks. 


Make sure all applicable 
engine records are shipped 
with stage. 


Enter inspection informa- 
tion in Engine Log Book. 


Limits 


Damaged covers and 
closures are not 
allowable. 


Improperly installed 
or missing covers and 
closures are not allow- 
able. 


Relative humicity must 
be less than 30 percent 
(30 and 40 indicators 
blue). 


Damage is not allowable. 


Numbers on serialized 
components must agree 
with serial numbers re- 
corded in Engine Log 
Book. 


and Remarks 


During shipment, engine 
temperature must remain 
within -20° to +140° F. 


Correct quantity of desic- 
cant must be installed, and 
applicable closures must 

be marked to indicate desic- 
cant installation. 


During shipment, engine 
humidity must remain less 
than 30 percent. 


Humidity requirements for 
desiccant and engine covers 
and closures are detailed in 
section I. 


Applicable to components 
with visible external serial 
uumbers. 
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Special Constraints 


Paragraph Activities Requirements and Remarks 
1& SERVICING 
1.5.1 (Deleted) 
1.5.2 PROPELLANT Initiate engine system purge Purges must meet require- 
LOADING PREPA- sequence for pre-propellant ments in section II for flight 
RATION FOR loading and propellant load- (SH-stage and SIVB-stage 
fOUNTDOWN ing operations. engines). 
DEMONSTRATION 
TEST AND LAUNCH Special] purge requirements 
PREPARATION for engine temperature at or 
below 35° F are in section I. 
1.5.3 THRUST CHAMBER Initiate thrust chamber jacket Purge must meet require- 
CONDITIONING purge for thrust chamber ments in section II for static- 
(PRE-CHILL) conditioning. testing of stages and for 
flight as applicable. Engine 
temperature mus* meet 
requirements in section II 
for thrust chamber pre-chill. 
1.5.4 HELIUM TANK Fil! helium tank to pressure Helium tank gas pressure and 
CONDITIONING and at temperature sufficient temperature must meet con- 
to achieve conditioning. ditioning requirements in 
section I. 
Eelium tank must be filled 
before start tank is filled. 
If helium tank pressure 
exceeds 3,450 psia, reduce 
pressure using helium 
emergency vent control 
valve. 
On engines not incorporating 


MD333 change, after comple- 
tion of engine checkout during 
countdown demonstration test 


securing, helium supply system 


pressure-decay test must be 
repeated if helium tank emer- 
gency vent control valve is 
actuated. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.5.5 START TANK PURGING Perform start tank purging Purge must meet require- 
before filling and condit:on- ments in section IL. 
ing start tank. 
1.5.6 START TANK PURGING Perform start tank purging Purging must be con- 
AFTER LAUNCH COUNT- after tank is depressurized, tinued for 210 minutes 
DOWN ABORT usirg helium at 500 psia max- minimum. 
imum and at ambient temper- 
ature. 
1.5.7 START TANK CONDI- Fill start tank to pressure Start tank gas pressure and 
TIONING and at temperature sufficient temperature must meet 
to achieve conditioning. conditioning requirements 
in section TH. 
Helium tank must be filled 
before start tank is filled. 
If start tank pressure exceeds 
1,400 psia, reduce pressure 
by actuating start tank vent- 
and-relief valve; if vent-and- 
relief valve does not vent 
tank, start tank emergency 
vent valve must be actuated. 
1.5.2 START TANK DEPRES- Depressurize start tank by Start tank must 
SURIZATION actuating start tank vent- depressurize. 
and-relief valve. 
1.5.9 HELIUM TANK DE- Depressurize helium tank by Helium tank must 
PRESSURIZATION energizing helium control depressurize. 


1.5.10 through 1.5.15 (Deleted) 


411 data on pages 1-147 and 1-148 deleted. 


vaive and bleeding pressure 
through pneunmtic control 
system. 
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1.5.14 


Activities 


ENGINE SYSTEM 


PURGING (SII STAGE) 


AFTER STAGE STATIC- 
TEST ABORT BEFORE 
ENGINE START - 


Requiremerts 


b. Oxidizer dome (facility line 
to instrumentation port CO3a). 


c. Thrust chamber jacket 
(customer-connect line) with 
helium at low pressure. 


Initiate the following applicable 


purges if preconditioning is 
terminated before engine start: 


a. Thrust chamber jacket 


(1) Helium purge at 
200 psia maximum. 


(2) Gaseous nitrogen 
purge at 165-215 psia. 


If test is to be recycled, 
purge must be continued 
until preconditioning is 
restarted; if test is to be 
reschedulei, purge must 
be continued until there is 
no evidence of frost or. 
moisture on oxidizer dome. 


Purges must meet require- 
ments in section II for static 
testing Sli-st:ge engines (or 
alternate Sll-stage engine 
requirements). 


The purges in step b may be 
performed instead of step a. 


Gaseous nitrogen purge must 


be énitiated immediately upon 


termination of helium purge. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.5.15 ENGINE SYSTEM Perform purging operations 
PURGING (SII STAGE) in paragraph 1.5.15.1 or 
FOR STAGE STATIC- 1.5.15.2, as applicable. 
TEST ABORT - 
AFTER ENGINE. 
START: 
1.5.15. 1 Engine System Purgi a. Initiate thrust chamber Suggested purge values are: 
When Facility Line ts jacket purge to remove gaseous nitrogen 2t 215-265 © 
Not lied for |. frosc and moisture from psia, 100° to 200° F, and- 
izer Dome © main injector hardware- flowrate of 130 scfm 
(su ee aT: (reference). 
b. Inspect main injector Main injector hardware 
hardware in accordance must be free of frost or 
with paragraph 1.1.7. moisture before subse- 
quent normal purge - 
operations ar resumed. 
1.5.15. 2 Engine System Purgin: Initiate the following purges Purges must be supplied Purges must meet require- 
‘When Facility Line is if main injector hardware for the following lengths ments in section II for static- 
$sor x inspection in paragraph L117 of time and before sub-- testing Sll-stage enines 
Door Pore Gil Alter cannot be performed: sequent preconditioning: (alternate). 
a Minimum Purge Duration 
(Minutes) * 
a. Fuel turbopump and GG 10 If required purge pressure is 
(purge manifold system), not attained at customer 


b. Oxidizer dome (facility 
line to instrumertatior. 
port CC3a). 


ec. Thrust chamber jacket 
(customer-connect line} 
with gaseous nitrogen at 
165-215 peia Psia. 


45 


45 


connect within 0.2 second of 
engine cutoff, purge tempera- 
ture must be increased to: 
100° to 200°F, and purging. 
contimed for 2 hours mini-.. 
mum before starting any sab- 
sequent test. 
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Activities 


1.5.17 THRUST CHAMBER 
JACKET DRYING 


1.5.18 FUEL SYSTEM 


1.5.18.1 


Requirements 


Initiate thrust chamber jacket 
purge with Lelium at 200 psia 
maximum and ambient temper- 
ature (80.scfm minimum) if 
preconditioning is prematurely 
terminated before launch. 


a. Prepare the following flow 
paths: 


(1) Thrust chamber extt 
open. 


(2) Stage fuel tank pres- 
surization line open. 


b. Initiate either of the fol- 


(1) Helium at 40-60 psig 
and 50° to 200° F. 


(2) Gaseous nitrogen at 
150-200 psig and 
50° to 200° F. 
Perform drying operations in 


h 1.5.18.1 or 
1.5.18.2, as applicable. 


a. Prepare the following flow 


ing must be 
performed for a mini- 


Special Constraints 
and Remarks 


Purge must meet require- 
ments in section IJ for flight 
(STVB and ST). 


If thrust chamber jacket dry~- 
ing is to be performed in 
sequence with frel or oxidizer 


system drying, thrust 
chamber drying must be 


Exit closure must be installed 
so as to partially cover exit. 


Purge pressure and tempera- 
ture values are referenced 
to customer-connect panel. 


If fuel system drying is to be 
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Activities 


b. 


Requirements 


(2) Stage fuel pre-valve closed. 


(3) Instrumentation port on stage 
fuel recirculation return line 
open. 


Dry recirculation system by 
initiating purge at fuel inlet duct 
instrumentation port (downstream 
of pre-valve) with helium or 
gaseous nitrogen at 25-30 psig 
in gas supply line and 50” to 
200° F (at purge inlet), and 
measure hurridity of gas in 

stage fuel tank and at fuel recir- 
cuiation return line instrumenta- 
tion port.’ 


Prepare the following flow paths: 

(1) Thrust chamber exit open. 

(2) Oxidizer turbine seal drain 
Line open. 


(3) Oxidizer turbopump primary 
seal drain line open. 


(4) Oxidizer turbopump inter- 
mediate seal purge check 
valve vent line open. 


(5) Stage fuel pre-valve 
closed. 


(6) Stage recirculation valve 
closed 


- 


Purge-dryiuz must be 
performed for a mizimum 
of 15 minutes and until 
humidity is within limits 
of figure 1-13. 


Special Constraints 


Exit closure must be installed 
so as to partially cover exit. 
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Paragraph 


1.5.2d.1 
(cont) 


1.5.18.2 


Activities 


Fuel System. 
or oli- 


Requirements 


. Dry engine fuel system by 


2. 


initiating purge at fuel inlet 
duct instrumentation port 
(downstream of pre-valve) 
with helium or gaseous nitrogen 
at 25-30: psig in. gas supply line 
and 50° to 200°. F (at purge in- 
let), with helium tank pres- 
surized, and the following con- 
trol valves energized, and '~ 
measure humidity. of gas?” 
ow from. thrust’ chamber 
(=a 


(1) Helium control. 
(2) Ignition-phase control. 


(3) Mainstage control. 
Prepare the following flow naths: 


(1) Stage recirculation pump 
and LH, return line valves 
closed. 


{2) Stage fuel pre-valve closec. 


(3) Fuel inlet duct instrumen- 
tation port downstream of 
pre-valve open. 


Dry recirculation system by 
initiating purge at stage ee 
purge disconnect with heli 

or gaseous nitrogen at,25-30 © 
psig in gas supply lineandi. 

50° te 200° F (at purge‘inlet);. 
and meesure humiditysof gasz: a 
at fuel inlet duct instrumentation 
portdownstream of pre-valven 


Limits 


Purge-drying must be 
performed for a min- 
imum of 5 minutes and 
until humidity is within 
limits of figure 1-13. 


Purge-drying must be 
performed for a minimum 
of 15 minutes ane until 
humidity is within limits 
of figure 1-13. 


Special Constraints 
and Remarks 


Purge pressure must be zero 
until control valves are ener- 
gized and helium tank pres- ~ 
surized. 


The following helium tank 
pressures are required: | 
225-250 psig-at MTF and 
SAC/MDAC,.and 600-T, 600 
psig at KSC. 


Flowrate through fuel flow- 
meter must not exceed 70 
sc{m with helium or 23 
scfm with gaseous nitrogen. 


Engine prvpellant inlet duct 
pressures must not be greater 
than 5 psig ard stage pre- 
valves must be closed before 
energizing engine pneumatic 
control ‘valves: 
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Requirements ' Limits 


Special Constraints 
and Remarks 


L.5.18.2 
(cont) 


c. Prepare the following 


flow paths: 


(1) Thrust chamber exit 
open. 


(2) Oxidizer turbine seal 
drain line open. 


(3) Oxidizer turbopump 
primary seal drain 
line open. — 


(4) Oxidizer turbopump | 
intermediate. seal . 
purge check valve 
vent line open, - 


(5) Stage fuel pre-valve 
closed... 


{6) Stage recirculation 
and LH» return line 


valves closed. 
Dry engine fuel system Purge-drying must 
by initiating perge at fuel be performed for a min- 
inlet duct instrumentation imum of 5 minutes ani 
port (downstream of pre- until humidity is within 
valve) with helium or limits of figure 1-13: 


gaseous nitrogen at 25-30 
psig in yas. supply line and 
50° to 200° F (at purge in- 
iet), with helium tank pres- 
surized, and the following 
control valves. energized, 
and measure: humidity: of; 
gas emerging. from thrust" est 
chamber exits#*: Se ei 


(1) Helium control. 


(2) Ignition-phase control. 
(3) Mainstage control. 


Exit closure must be installed 
so as to partially cover exit. 


Purge pressure must be zero 
until control valves are ener- 
gized and helium tank 
pressurized. - 


The following helium tank 
pressures are required: 
225-250 psig. at ‘MTF and 
SAC/MDAC.and 600-1, 600 
psig at KSCU 


Flowrate through fuel Now- 
meter must not exceed 

70 scfm with helium or 

23 scfm with gasecus nitrogen. 


Engine propeliznt inlet duct 
pressures must not be greater 
than 5 psig anc the stage pre- 
valves must be closed before _ 


energizing engine pneumatic 
control valves. . 
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Special Constraints 


Paragraph Activities Requirements Liméts anc Remarks 
1.5.19 OXIDIZER SYSTEM Perform drying operations in If oxidizer system drying i: 
DRYING paragraph 1.5.19.1 or to be performed in sequence 
1.5.19.2, as applicable. with thrust chamber jacket 
drying, thrust:chamber dry- 
ing must be performed first. 
During oxidizer feed system 
drying, air conforming to ~ 
the requirements of MSFC-.. 
PROC-404 is an ‘acceptable 
alternate drying agent for™. 
gaseous nitrogen.” 
1.5.19.1 Oxidizer System D a. Prepare the following flow 
for tage es paths: 
(1) Stage recirculation 
valve closed. 
(2) Stage oxidizer pre- 
valve closed. 
(3) Instrumentation port 
on stage oxidizer 
recirculation return 
line open. 
b. Dry recirculation system by Purge-drying must be 
initiating purge at oxidizer performed. for a mini- 
inlet duct instrumentation port mum of 15: minutes and 
(downstream of pre~valve). - until humidity is within 
with helium. or gaseous nitro- limits of figure“1-13~ 
gen at 25-30.psie- in gas. sup-- ; 
ply line, and.50°:to 200° 7 _ 
(at purge-inlet),” and measure 
humidity of gas in stage oxidizer 
tank and at oxidizer recircu=;. an 
lation. return line: instrumen~ a 
tation port=~ 
ec. Prepare the following flow 
paths: 
(1) Thrust clamber exit open. Exit closure must be installed 
so as to partially cover exit. - 
(2) Oxidizer turbine seal drain 
. open. 
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Paragraph 


Activities 


Requirements 


Linits 


Special Constraints 
and Remarks 


er 


1.5.19.1 
(cont) 


(3) Oxidizer turbopump primary 
seal drain line open. 


(4) Oxidizer turbooump inter- 
mediate seal purge check 
valve vent line open. 


(5) Stage oxidizer pre-valve 
closed. 


(6) Stage recirculation valve 
closed. 


Dry engine oxidizer system and 
ASI valve by initiating purge at 
oxidizer inlet duct instrumenta- 
tion port (downstream of pre- 
valve) with helium or gaseous 
nitrogen.at 25-30 psig in gas - 
supply line and. 50° to-200° F 

(at purge inlet), with:helium tank 
pressurized, and the following 
control valves energized,and 
measure humidity of gas-emerging 
from thrust chamber exit: 


(1) Oxidizer system drying: 


(a) Helium control. 
(b) Ignition-phase control. 
{c} Mainstage control. 


Purge-drying must be 
performed for a minimum 


of 3 minutes and until 
humidity is within limits 
of figure 1-13." 


Purge pressure must be zero 
until control valves are ener- 
gized and helium tank 
pressurized. 


The following helium tank 
pressures are required: 
225-250 psig at MTF and 
SAC/MDAC-and 600-1, 600 
psig at KSC. 


Flowrate through oxidizer 
flowmeter must not exceed 
35 scfm with helium or 12 
scfm with gaseous nitrogen. 


Engine propellant inlet duct 
pressures must not be greater 
than 5 psig and the stage pre- 
valves must be closed before 
energizing engine pneumatic 
control valves. 
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Paragraph 


1.5.18.1 
(cont) 


1.5.19.2 


Activities 


Oxidizer System Drying 


for Sil-Stage Engines 


Requirements 


{2) ASI valve drying: 


(a) Helium control. 


(b) Ignition-phase 
centrol. 


Prepare the followirg flow 
paths: 


(1) Stage recirculation oxidizer 
return line valve closed. 


(2) Stage oxidizer pre-valve 
closed. 


(3) Oxidizer inlet duct instru- 
mentation port downstream 
of pre-valve open.” 


Dry recirculation system by 
initiating purge at stage recir- 
culation oxidizer:return line - 
helium supply: disconnect with - 
helium-or gaseous-nitrogen:: at. 
25-30 psig in-gas- supply line = 
and 50° to 200° F-(at purge=;."" 
inlet), and measure humidity 
of gas at oxidizer inlet duct; 
instrumentation port down= "> 
stream of pre-valve. - ; 


Prepare the following flow paths: 

(1) Thrust chamber exit open. 

(2) Oxidizer turbine seal drain 
line open. 


(3) Oxidizer turbopump primary 
seal drain line open. 


Special Constraints - 


Limits and Remarks. © 


Mainstage control valve 


Purge-drying must be 1 
must be deenergized- 


performed until humidity 
is within the limits of -- 
figure 1-13. 


Purge-drying. must be 
performed for a mini- . 


mum of 15: minutes and. 
until humidity: is-witnin: ae 
limits of figure“1-13-~ : 


Exit closure must be installed 
so as to partially cover exit. 
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Special Constraints 
Paragraph Activities Requirements Limits and Remarks. 
1.5.19.2 {4) Oxidizer turbopump inter- 
(cont) mediate seal purge check 
valve vent line open. 
(5) Stage oxidizer pre-valve 
closed. 
{6) Stage recirculation oxidizer 
return line valve closed. 

d. Dry engine oxidizer system by Purge-drying must be Purge pressure must be zero 
initiating: purge at oxidizer inlet- |§ performed fora minimum until control valves are ener- 
duct instrumentation’ port}(down- of 5 minutes-and-until:.: gized and helium tank pres- 
stream. of ‘pre-valve). ‘with helium humidity is within limits surized. ~ 
or gaseous. nitrogen at:25-30. £ of figure‘1-13." 
psig in gas supply liné‘and 50° to. The following helium tan!: 
200° F (at purge inlet);“with: helium pressures are required: 
tank pressurized, and:the following 225-250 psigat MTFand. . 
control valves energized, and *. SAC/MDAC and 600-1, 600 
mezsure humidity of gas- emerging psig at KSC. - 
from thrust chamber exits 

Flowrate through oxidizer 
(1) Helium control. | flowmeter must not exceed 
35 sefm with helium or-12 
(2) Ignition-phase control. scfm with gaseous nitrogen. 
(3) Mainstage control. Engine propellant inlet duct 
pressures must not be 
greater than 5 psig and stage 
pre-valves. musi be closed 
before energizing engine” 
pneumatic control valves. 
1.5.20 GAS GENERATOR AND GG and fuel line drying. must 
OXIDIZER LINE DRYING be performed following this 
drying operation. | 

a. Prepare the following flow paths: 

(1) Thrust chamber exit open. Exit closure must be installed 


so as to partially cover exit. 


] UopPag 


Gy -S2ee-u 


LSt-t 


Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.5.20 (2) On Sil-stage engines, oxidizer 
(cont) return valve closed. 
(3) On SIVB~stage engines, stage 
oxidizer pre-valve and oxidizer 
recirculation system shutoff 
valve closed. 

b. Actuate GG control valve open by Moisture must he prevented 
pressurizing test plate installed - from entering GG control 
on pneumatic opening control port. valve and pneumatic system 
to 225-250 psig- while centrol line is~ 

disconnected. ~~ 

c. Initiate purge at the following inlet, Purge-drying must Oxidizer recirculation sys- 
as applicable, with helium or be performed until tem must be closed imme- 
gaseous nitrogen at 25-30-psig-in. humidity is within . diately upon’ ‘conclusion cf 
gas supply line-and 50°.to 200". F. limits of figure 1-13. drying. - 
fat purge inlet) and measure =: and for 2 more hours : 
humidity of gas: emerging from: after humidity limits Air conforming to the re- 
thrust exit: : are attained. - - quirements ef MSFC- 

PROC-40lis an acceptable 
alternate drying agent for 
gaseous nitrogen. -- 


(1) On Sil-stage engines, stage 
oxidizer recirculation return 
line helium injection supply 


system. 


(2) On SIVB-stage engines, instru- 
mentation port on stage oxidizer 
recirculation return line. 


1.5.21 GAS GENERATOR AND 
FUEL LINE DRYING ~ 


a. Prepare the following flow paths: 
(1) Thrust chamber exit. 


If this operation is to be 
performed in a sequence 
with GG and oxidizer line 
drying, this operation must 
be performed after GG and-. 


oxidizer line drying is’ com- 


pleted. 


Exit closure must be in-_ 
stalled so as to partiall:r 
cover exit. 
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Paragraph Activities Requirements Limits and Remarks 
1.5.21 (2) Stage LH, pre-valve closed. 
{cont} 
(3) Stage recirculation system 
shutoff valve closed. 

b. Actuate GG control valve open Moisture must be prevented 
by pressurizing test plate installed from entering GG control 
on pneumatic opening control port valve and pneumatic system 
to 225-250 psig: while control line is dis- 

connected. 

c. Initiate purge at instrumentation Purge-drying must be recirculation system 
port in stage LH, recirculation . performed until humidity ae be closed immediately 
system with helitim or gaseous is within limits of figure upon conclusion of. drying. 
nitrogen at 25-30 psig in‘gas:. 1-13 and for 2 more-hours. 
supply line and 50° to.200° F - after humidity limits are” Air conforming to the require- 
{at purge inlet) and.measure attained. ments of MSFC-PROC-404 is. 
humidity of gas emerging from an acceptable alternate drying 
thrust chamber exit. - agent ior gaseous nitrogen-* 

1.5.22 START SYSTEM DRYING Perform drying operations out- Purge-drying must be ner- 
lined in paragraph 1.5.22.1 or formed before vacuum- — 
1.5.22.2, as applicable. drying. 


1.5.22.1 Start System Devine for 
Restart-Mission Engines 


a. Prepare the following flow paths: 


(1) Start tank gaseous refill 
line disconnected from thrust 
chamber and blocked. ~ 


(2) START TANK INITIAL FILL 
customer-connect line dis- 
connected and blocked. 


(3) START TANK VENT &: 
RELIEF VALVE DRAIN. ~ 
customer-connect. lines: ao 
disconnected and blocked. 


(4) Start tank. vent-and-relief valve 
actuated open. with’ START- TANK 
VENT bar aeetorsse ne : 
customer connectpr 
to 585 psia. maximuln:** 


Special Constraints 


Moisture must be prevented 
from entering start system 
during and at conclusion of 


drying operations. 
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Requirements 


Limits 


Special Constraints 
and Remarks 


oe 


1.5.22.1 
(cont) 


b. 


Initiate purge at liquid refill 
line flange (disconnected from 
ASI fuel line) with helium at-~ 
50 25 psig and 50° to 200° F 
fat purge inlet), and measure 
humidity of gas emerging from 
vent-and-relief valve drain” 
line exit. 


Initiate purge at gaseous refill 
line flange (with liquid refill 
tine blocked) with helium at — 

50 +5 psig and 50° to 200°-F. 

(at purge inlet), and measure 
humidity of gas emerging | from 
vent-and-relief valve drain: 
Line exit. ; 


Initiate purge at qnitial fill line 
customer connect (with liquid '. 
refill line blocked) with helium. 
at 50 +5. psig and 50%. to.200°.. F.- 
(at purge inlet), and. measure’ - 
humidity ‘of: gas. ‘emerging from - 
vent-and-relief valve drain: line 
exit. 


Connect lines between each of 


the following points and a vacuum 


manifold: 


(1} START TANK INITIAL FILL 


customer connect. 


(2) Start tank gaseous refill line 
flange. 


- 


(3) Start tank liquid refill line 
flange: 


Purge-drying must be 
performed until humidity 
is within limits of figure 
1-13 and for 2:more hours 
after humidity limits are 
attained. 


Purge-drying must be 
performed until humidity 
is within limits of figure 

1-13 and for 2:more hours. 
after humidity“ limits are 
attained. ~ 


Purge-drying must be 
performed until humidity 
is within limits of figure 
1-13 and fer 2. more hours 
after humidity imits are 
attained. ae 


Requirements in step a, sub- 
steps 2 through 4, remain 
applicable. 


Requirements in stepa, sub- 
steps 1, 3, and 4, remain 
applicable. 


Vacuum manifold connections 
must be valved to enable iso- 
lating start system, vacuum 
pump, and a helium pressure’. 
supply from manifold and from 
each other- : 
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Paragraph 


1.5.22.1 
(cont) 


1.5.22.2 


1.5.23 


Activities. 


Start System 


TURBINE AND EX- 


HBAUST SYSTEM 
DRYING. 


Requirements 


(4) START TANK VENT & 
RELIEF VALVE DRAIN 
customer connect. 


(5) On engines on which MD336 
change. has. not been accom- 
plished following stage 
acceptance test, STDV out- 
let (with hose disconnected, 
swing gate held open:by-:_- 
spacer, and STDV.drain-tine 
to drain port connection: z 
blocked). 


f. Evacuate start system through 
vacuum manifold to requirements. 
of figure 1-14-with START- TANKS, 
VENT VALVE-CONTROE cu customer 
connect pressurized:to:585-psia 
maximum to actuate vent-and—" 3 
relief valve open:'” 


g. Pressurize start system with 
helium through vacuum manifold 
to 2 psig maximum and deactuate 
vent-and-relief valve before dis-— 


connecting drying equipment and 
reconnecting engine pines. ; 


Initiate purge at START TANK INITIAL 
FILL customer connect. (disconnected 
from stage with helium at.50 +5 ee: 
and 50° to 209° F (at purge-inlet), and 
measure humidity:of gas-emerging: -. : 
from: START. TANK. VENT &. = RELIEF” 
VALVE DRAIN customersconnect)#°: : 
(disconnected from: detage iwithiST ART 
TANK VENT: VALVE; CON] 

customer counect preanueiaealts "585° 
psia maximum: to:z actuate\vent“and- * 
relief valve open? ~~ 7°. 


a. Oper the following engine exits: 
(1) Thrust chamber. 


Special Constraiats 
Limits. and Remarks 


Vacuum-drying must be 
performed for 3 hours 
minimum, including one 
hour minimum at required 
vacuum condition. 


Step g is required at con- 
clusion of vacuum-drying 
operation. 


Purge-drying must be 
performed until humidity 
is within limits of figure” ; 
1-13 and for 2:more hours” 
after humidity limits'are 
attained: 


Exit closure must be in- 
stailed so as 9 partially 
cover exit: 
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Paragraph 


Activities 


Requirements 


Limits 


Special Constraints 
and Remarks - 
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1.5.23 
(cont) 


1.5.24 


PURGE MANIFOLD 
SYSTEM _ DRYING 


a. 


{2) Oxidizer turbine seal drain 
line. 


(3) Oxidizer turbopump primary 
seal drain line (at thrust 
chamber exit). 


(4) Oxidizer turbopump inter- 
mediate seal purge check 
valve vent line. 


(5) Fuel turbine seal drain line. 


Initiate purge at START TANK 
INITIAL FILL customer connect 
with helium:at 500 psia. maximum 
and 50° to 200° F (at purge inlet), 
with helium tank pressurized and 

the following control valves ener= 
gized, and. measure humidity of” 


gas emerging from thrust’ chamber 


exit: 


(1) Helium control. 
(2) Ignition-phase control. 
(3} Mainstage control. 


(4) STDV control. 


Open the following engine exits: 
{1) Thrust chamber. 


(2) Oxidizer and fuel turbine 
seal drain lines. 


(3) Port in fuel turbopump 
primary seal drain line be- 
tween turbopump and drain 
check valve. 


Purge-drying must be 
performed for a minimum 
of 15-minutes and until 
humidity is. within limits 
of figure1-13. 


Purge pressure must be zero 
until control valves are ener- 
gized and helium tank pressur- 
ized. 


The following helium tank 
pressures are required: 
225-250 psig at MT-Fand ~ 
SAC/MDAC and 600-1, 600 
psig at KSC. i 


Start tank pressure must be 
zero before STDV control 
valve is energized. Control 
valve must remain energized 
after start, tanicis pressurized. 
Purge pressure’ ‘must be -* 
reduced to:zero-and start tank 
pressure allowed to vent to 
zero before SIDV control valve 
is deenergized..-” 


Exit closure must be installed 
so as to partially cover exit. 
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Speciai Constraints 


Paragraph Activities Requiremerts Limits and Remarks 
1.5.24 b. Perform the following purge- 
(cont) drying operations consecutively: 

(1) Initiate purge at purge man- Purge-drying must be per- Furge pressure must be zero 
ifold system line with helium formed until humiaity is while plug is reinstalled in 
at 67-115 psig and 50° to within limits of figure 1-13. port in drain line; plug may 
200° F (at purge inlet), and be leak tested during 2ryinz 
measure humidity of gas operation in substep 2. 
emerging from port in fuel 
turbopump primary seal drain 

{2) Resame purge-drying from Purge-drying must be con- 
sabstep 1, and measure tinued until 2 hours of 
trmidity of gas emerging drying (including sabstep 1) 
from oxidizer and fuel turbine imve elapsed or until humidity 
seal drain lines. is within limits of 1-13. 

1.5.25 OXIDIZER DOME AN Pneumatic system pressure 
GAS GENERATOR required for this operation 
OXIDIZER INJECTOR exceeds personnel safe- 
DRYING operating limit at all test 
sites except KSC. 
a. Open the following engine exits: 


(1) Thrust chamber. 


(2) Oxidizer turbine seal drain 
line. 


(3) Oxidizer turbopump primary 
seal drain line. 


(4) Oxidizer turbopump inter- 
mediate seal purge check 
valve vent line. 

Initiate purge at helium tank 

fill line with helinm at 1, 400- 

1,600 psig (ia belium tank 

under flow conditions) and 50° 

to 200° F G@t customer connect) 
with helicm control valve 
energized. 


Purge-drying must be 
performed for 15 minutes. 


Exit clesure must be in- 
stalled so as to partially 
cover exit. 
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Paragraph Activities Requirements - Limits 
1.5.26 PNEUMATIC SYSTEM 
DRYING 


a. Open the following emjine exits: 


(1) Thrust chamber. 


(2) Oxidizer turdine seal 
drain line. 


(3) Oxidizer turbopump primary 
seal drain line. 


(4) Oxidizer turbopump inter- 
mediate seal purge check 
valve vert line. 


b. Initiate perge at helium tank fill 
line with helium at 1,200-1, 600 
psig (in helium tank under flow 
conditions) and 50° to 200° F 
(at customer connect} with 
helium coxmtrol valve ener- 
gized, and perform the follow- 
ing actuations and deactuatiers 
in the listed order 2 minimum of 
3 times: 


(1) Actrate ignition-phase 
control valve. 


Special Constraints 
and Remarks 


i LS 


This drying operation {or a 
3-cycle engine sequeace test) 
is required as the fiml 
purge-drying operation ina 
drying sequence in which 
engine pneumatic system has 
been opened or otherwise 
exposed to contamination sub- 
sequent te post-stige accept- 
ance engine sequence testing. 


Pneumatic system pressure 
required for this operation 
exceeds personnel safe- 
operating limit at ali test 
sites except KSC. 


Exit closure must be installed 
so as to partially cover exit. 


Purge pressure must be 
zero before helium control 
valve is energized. 


Fuel and oxidizer inlet duct 
pressure must be zero be- 
fore control valves are 
energized. 
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Special Constraints 


Paragraph 


1.5.26 
(cont) 


1.5.27 


Activities 


CALIPS CHECKOUT 
LINE DRYING 


2. 


Requirements 


(2) Acteate mminstage control 
valre. 


(3) Actrate STDV cortre! valve. 


(4) Deactcate STDV control valve. 


(5) Deactuate mainstage control 
valre. 


(6) Deactrate isnition-phase 
control valve. 


Reduce purge pressure to zero, 
allow pneummtic system pressure 
to blced down to zero, and then 
deenersize helium control valve. 


Evacuate CALIPS CHECKOUT 
LENE customer-connect line 
(disconnected from stage) and 
mainstage OK pressure switches 
to requiremezxts of figure 1-14. 


Pressurize calips checkout line 
and switches with helium to 2 
psig maximum: then depressurize 
line before disconnecting drying 
equipment and reconnecting line. 


Vacuum-drying musi 
be performed for 1.2 
hour minimum at 
required vacuum 
condition. 


Start tank pressure must 
be zero before STDV con- 
trol valve is actuated. 


Calips checkout line drying is 
not required if stage system 

is provided with means for 
preventing entry of moisture 
into line. Gage used to measure 
aksolvte pressure in systeia 
must be accurate to +] milli- 
meter at required vacuum con- 
dition. If a differential pressure 
gage is used, the measured value 
must be corrected for the baro- 
metric pressure of the location 
(including altitude) where drying 
is being done. 

Step b is required at conclusion 
of vacuum-drying operation. 
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Special Constraints 


Paragraph Activities Requiremexts Limits and Remarks 
1.5.23 GAS GENERATOR a. Connect vaccum system to vent The GG control valve, 
CONTROL VALVE, ports on GG control valve OTBV, MFV, MOV, and 
OXIDIZER TURBINE adjustment plate and jinkage MRCV linkage cavities may 
BYPASS VALVE, MAIN housing of CTBV, MFV, MOV, be dried individually or 
FUEL VALVE, MAIN and MRCV. simultaneously. Gage used 
OXIDIZER VALVE, to measure absolute pressure 
AND ON ENGINES in system must be accurate to 
INCORPORATING 21 millimeter at required 
MD366 OR 31D371 vacuum condition. Ifa differ- 
CRANGE, MIXTURE ential pressure gage is used, 
RATIO CONTROL the measured value must be 
VALVE DRYING corrected for the barometric 
pressure of the location 
{including altitude) where 
drying is being done. 
b. Evacuate valve linkage cavities Vacuum drying must be Step c is required at conclu- 
to requirements of figure 1-14. performed for 1/2 hour sion of vacuum-drying operation. 
vacium condition. 
c. Presscrize valve linkage 
cavities with helium to 2 psig 
maximum, then depressurize 
before disconnecting drving 
equipment. 
da. Install replacement vent 
port check valves. 
e. (Deleted) 
1.5.29 START TANK VENT- 


AND-RELIEF VALVE 


DRYING 


This requirement is for 
vacuum-drying vent-and- 
relief valve control cavity. 
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1.5.30 


Activities Requiremerts 


a. Evacuate start tank vent-and- 
relief valve cantrol line to 
requirements of figure 1-14. 


b. Presscrize vent valve control 


line with helium to 2 psig 
maximum; then depressurize 
line before disconnecting 
drying equipment. 

OXIDIZER AND 

FUEL INLET DUCTS 

TORSIONAL BELLOWS 

DRYING 


a. Remove inlet duct bellows 
protective covers. 


Limits 


Vacuum-drying must be 
performed for 1/2 hour 
minimum at required 


vacuum condition. 


Special Constraints 
and Remarks 


This drying operation is 
required before start tank 
chilldown for CDDT. 


Gage used to measure abso- 
lute pressure in system must 
be accurate to =1 millimeter 
at required vacuum condition. 
If a differential pressure gage 
is used, the measured value 
must be corrected for the 
barometric pressure of the 
location (including altitude) 
wheres drying is being done. 


Step b is required at conclu- 


sion of vacuum-drying operation. 


The inlet duct torsional 
bellows drying must be 
performed at static test 
sites anytime ducts are 
exposed to cryogenic 
conditions. 

Leak-test torsional bellows 


as outlined in paragraph 
1.3.66 after drying is 
completed. 
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1.5.32 


Activities 


VENT PORT CHECK 


VALVE ACTUATION 


h. 


Requiremexts 


joint w.th beater center tab 
located between baltheads 
on beltbead side of Mange, 
ociside tabs positioned with 
one tab on each side of one 
bipod set, and heater bolt 
connection located between 
txo sets of bipods. 


Center heater on fange 


blanket located beiween two 
sets of bipods. Aline blanket 
cutocts around bipods and 


Operate heater continuously 
for 2 minimum of 8 hocos if 
ambient temperature is velow 
50° F, 6 hocrs if ambient 
temperature is 50° to 80° F, 
and = hours if ambient tem- 
perature is 80° F or above. 


Install iniet cuct torsional 
bellows protective covers. 


Manually actrate all engine vent 
port check raires. 


Special Constraints 
Limits and Remarks 


Contour of heater must mate 
with contour of duct flange. 


A 100 percent contact of 
heater end surfaces is not 
‘ required. 


Resistance must be 
greater than 100,000 
obs. 


Bipods or duct must 
beenme warm to touch, 


This task is required before 
CODT and within 60 days of 
launch. 


at-oree-u 


1 Wopjaag 


CUPOT~3 


91.07 YoaByy Gy - 6 "oN OfuUYD 


1.5.32 


Activities Requirements 


VENT PORT CHECK a. Replace vent port check 
VALVE REPLACEMENT valves on the following 


(4) Helium tank emergency 


Special Constraints 
and Remarks 


Replace vent part check 
valves on GG control valve, 
OTBV, MFV, MOV, and 


Mast be performed within 
6 months before taunch. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.6 HANDLING 
1.6.1 OXIDIZER AND a. Inspect inlet duct null-point Total misalinement of Inlet duct torsional bellows 
FUEL INLET DUCT index marks scribed in 3 3 sets of index marks protective covers must be 
ALINEMENT places on circumference of must not exceed 0.066 removed only as necessary 
duct for duct alinement. inch. to perform inspection or 
alinement and must be 
correctly reinstalled as 
soon as task is completed. 
If duct alinement is not 
within limits, steps b 
through e are required. 
Null adjuster set 9024540 
is required. 
b. Remove three bolts from Bolts and washers removed 
uct center flanve, clevis from inlet duct center Mange 
pin that secures clevis to must be marked for rein- 


idler, and (on installed 
engines) baits that secure 
inlet dect to stage. 


stallation in same holes. 


al-ocee-u 
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Special Constraints 


Paragraph Activities Recsiremects Limits and Remarks 
1.6.1 
(cont) c. Adjust sall adjuster to position Rotation beyond null position 
index mark on one ring berond is necessary to relieve residual 
index mark on other ring, and stresses and friction. 
hold this pesition long enocgh 
to reliere tension from duct. 
d. Repeat sep c as necessarr to 
obtain acceptable alinement: 
then reinstall bolts and clevis 
pir. 
e. Repeat inspection in accordance Total misalinement of 3 
with requirements in step a. sets of index marks must 
not exceed 0.066 inch. 
1.6.2 ENGINE Install engine in stage in accord- Gimbal mating (paragraph 
INSTALLATION ance with requirements in mra- 1.6.2.1) must be performed 
graphs 1.6.2.1, 1.6.2.2, 1.6.2.3, before performing require- 
and 1.6.2.4. ments in paragraph 1.6.2.2, 
1.6.2.3, and 1.6.2.4. 
Oxidizer and fuel inlet ducts 
must be in alinement in accord- 
ance with paragraph 1.6.1. 
1.6.2.1 Gimbal Matine a. On engines nm incorporaiing Vent port check valve mast 


MD28% change, remove rent 
port check valve from fuel inlet 
euct. 


Remove cuct supports and 
flexibLie covers from axidizer 
and fuel inlet ducts, and com- 
press Gncts approximately 
one inch. 


Lift engine to irstallation 
(gimbal =atiny) position in 
accordance with the following 
requiremezts: 


‘1) Within approximately 6 
inches of gimbal mating 
position, remore protective 
closures from inlet ducts 
and corresponding stage 


cemections. 


Inlet ducts must be com- 
pressed sufficiently to 
clear mating cornections 
when girabal is mated. 


be reinstalled after fuel inlet 
duct is decompressed. 


Oxidizer and fuel inlet ducts 
are each normally 22.85 
inches long and must not be 
compressed to less than 18. 85 
inches nor extended to more 
than 26.85 inches. 


Engine components must not 
be contacted or bumped by 
any engine installation equip- 
ment. Interface pneumatic 
Muid lines and electrical 
cables must be clear of all 
protruding objects during 
lifting operation. 


1 ttoyyaag 
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LOTT 


1.6.2.2 


Activities 


Interface Finid 


Line Supvort 


Removal 


Requirements 


(3) Within 1/8 to 3/8 inch of gimbal 
position, verify gimbal aline- 
ment ard make adjustments, 
2S necessary. 

(4) Raise engine into mated posi- 
tion, engaged 1/8 inch min- 
imum, and install gimbal 
bolts. 

Install seals on inlet duct flanges, 

docts, and install bolts 
that secnre inlet ducts to stcc. 


(1) LOX BLEED LINE customer 
connect. 


{2) FUEL BLEED L'NE customer 
connect. 


(3) START TANK INITIAL FILL 
customer connect. 


(4) HELIOM TANK FILL customer 
connect. 


Special Constraints 
and Remarks 


G1-90e6-U 


1 U0}}998 


Activities 


- (8) 


(9) 


(10) 


ty) 


(12) 


(13) 


(14) 


HELIUM INLET aus- 


Special Constraints 
and Remarks 


] UOpOag 
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Paragraph Activities 
1.6.2.2 

(cont) 

1.6.2.3 Interface Electrical 


Cable Connection 


Requirements 


b. Remove remaining sec- 


tioa of interface fluid 


line sepport from engine. 


a. Disconnect each con- 
nector, one at a time, 
from panel on electrical 
interface support 
assembly. 


b. Inspect electrical inter- 
face connectors for 
damage. 


c. (Deleted) 


See figure 1-3 for damage 
limits. 


Special Constraints 
and Remarks 


Protective covers on cable 
and stage connectcrs must be 
removed only as each con- 
nection is performed. 


Cables and overmolds must 
not be pulled or twisted. 
Cables must not be bent to 
radius of less than one times 
outside diameter of cable. 


Rubber rings on electrical 
harness assemblies may be 
removed, if necessary, to 
prevent interference with 
stage mounting structure at 
upper electrical clamp block 
assembly. When rubber 
Ting is cut for removal, rub- 
ber tubing and tie cord under 
ring must not be damaged. 


Qt-S7be-u 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 

-— nee a es SS 
1.6.2.3 a (Deleted) 

{cont) 


e. Coanect the following 
interface electrical and 
instrumentation con- 
nectors, one at 2 time: 


(1) P38. 
(2) P51. 
(3) PSs. 


(9) P53. 
(10) Pid. 
(11) P55. 
(12) P156. 


(13) P16. on engines 
incorporating 
MD329 or MD332 
chance. 

(14) PI67. on engines 
incorporating 
MD329 or MD332 
chanre. 


f. Remove electrical inter- 
face support assembly 
from engine interface 
cable support frame. 

1.6.2.4 Gimbal Actuator a Connect gimbal actuator 


Connection No. 1 to engine and in- 
stall actuator pin. 


1 40}}0ag 
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1.6.3 


Resguirements 


b. Connect acmator No. 2 


according to the follow- 
ing requirements: 
(1) Disconnect strats 


502290, 502464, 
and 502466 from 


(2) Remove strut 502464. 


(3) Remove frel turbdo- 


(4) Connect gimbal actu~ 


L6.3.1, L 6.3.2, 


in paragraphs 
1.6.3.3, and 1.6.3.4. 


Weight of electrical harness 
support frame snust be sup- 
ported until struts are re- 
connected. 


Strut 502290 must be either 
pivoted to ane side or, if 
necessary, removed from 
thrust chamber to rrovide 
access. 


Gimbal demating (paragraph 
1. 6.3.4) must be performed 
last. 


Engine restrainer and film- 
eoesled diffuser must be re- 
moved from engine before 
engine is removed from stage. 


at-geeceu 
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oe Special Constraints 
= Paragraph Activities Requirements and Remarks 
2.6.3.1 Gimbal Actuator a. Disconnect gimbal 
Disconnection actuator No. 1 from 
engine. 
b. Disconnect actuator 
No. 2 according to the 
folowing requirements: 
(1) Disconnect struts Weight of electrical harness 
502290, 502464, and support frame must be sup- 
502466 from elec- ported until struts are re- 
trical harness sup- connected.- 
port frame,. and 
strut 502466 from 
strut 502290. 
(2) Remove strut 502464. 
(3) Remove fuel turbo- Strut 502280 must be either 
pump support linic pivoted to one side or, if 
407577. necessary, removed from 
thrust chamber to provide 
access. 


(4) Disconnect gimbal 
actuator No. 2 from 
engine. 


(5) Reconnect fuel turbo- 
pump support link to 
turbopump and thrust 
chamber. 


(6) Reinstall strut 502464. 
(7) Reconnect struts 


502290, 502464, and 
502466. 


ATGeeseu . 


SLE- 


Special Constraints 


Paragraph 


Activities 


Requirements 


Limits 


and Remarks 


crc RP SS pes peesesn 


1.6.3.2 


1.6.3.3 


Interface Electri- 
cal Cable Discon- 


nection 


Interface Fluid 


Line sabport 


Install electrical inter- 
face support assembly 
on engine interface 
cable support frame. 


Disconnect interface 
electrical and instru- 
mentation connectors 
listed in paragraph 
1.6.2.3, one at a time. 


Inspect connector for 
damage 


'- 


Connect each connector 
to appropriaie connec- 
tor on outer panel of 
electrical interface sup- 
port assembly. 


Install Muid line support 
on engine with tube 
clamp-assembly removed 
from support channel arm. 


Disassemble tube clamp 
assembly and attach to. 
support channel arm. with 
support arms positioned . 


adjacent to interface fluid ° 


lines. ; 


Disconnect fluid lines 
listed in 

1.6.2.2 from stage, and 
position and secure lines. 
in tube support clamp. 


See figure 1-3 for damage 
limits. 


Protective covers on cable 
connectors must be installed 
as each disconnection is 
completed. 


Cables and overmolds must 
not be pulled or twisted. 
Cables must not be bent to 
radius of less than one times 
outside diameter of cable. 


Electrica! power at engine 
interface must be off. 


Pressures at fluid line inter- 
face connections must be zero. 
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Paragraph 


1.5.3.3 
(cont) 


1.6.3.4 


Activities 


Gimbal Demating 


Requirements 


Swing out fluid line 
support, instali arm 
lockpins, and install 
protective covers on 
fluid lines. 


On engines. not incor- 
porating MD287. change, 
remove vent port check 
valve from fuel inlet duct. 


Disconnect oxidizer and 
fuei inlet ducts from stage 
ana compress ducts 2pprox-— 
imately one inch.- 


Make sure that the follow- 
requirements are satisfied: 


(1) Gimbol actuators 
disconnected 
rom enyine. 


(2) Interface fluid lines 
disconnected from 
stage and installed 
in line support. 


{3) Interface electrical 
cables disconnected 
rom stage and con~ 
nected to support 
panel. 


(4) Clearance exists between 
overhead and adjacent 
structures and engine. 


Remove gimbal bolts, lower 
engine from installation 
(gimbal mating) position, and 
install inlet duct protective 
closures with applicable 
quantity of desiccant. 


Decompress inlet ducts, and 
install duct supports and 
flexible covers. 


Limits 


Special Constraints 
and Remarks 


Vent port check valve must 
be reinstalled after fuel inlet 
duct is decompressed. ~ 


Oxidizer and fuel inlet ducts 
are each normally 22.85 
inches long and must not be 
compressed to less than 18. 85 
inches nor extended to more 
than 26.85 inches. 
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Paragraph Activities 


Requirements 


Special Constraints 
and Remarks 


1.6.4 through 1.6.12 (Deleted) 


1.6.13 ENGINE COVER 
REMOVAL FOR 
STORAGE AND DURING 
INSPECTION AFTER 


ENGINE INSTALLATION 


TN STAGE 


1.6.14 (Deleted) 


Remove the following engine 
protective covers: 


2. 


Thrust chamber cover 
(exterior cover over 
tube assembly). 

Heat exchanger bellows 
covers. 


Four fuel inlet duct 
bellows covers. 


Four oxidizer inlet duct 
bellows covers. 


Two oxidizer turbine 
bypass duct bellows 
covers. 


Three turbine cross- 
cver duct bellows covers. 


Twelve oxidizer and fuel 
inlet duct bipod covers. 


(Deleted) 


Three fuel bleed line 
covers. 


Oxidizer turbine seal drain 
line closure. 


Fuel turbine seal drain line 
closure. 

Oxidizer turbopump primary 
seal drain line protective 
closure. 


Oxidizer turbopump inter- 
mediate seal purge check 
valve vent line closure. 


Purge control valve vent 
line closure. 


For engines te‘ ored in accor- 
dance with requirements of 
MSFC-STD-496, all covers 
and closures listed in this 


paragraph must be removed. 


For ergines stored in accor- 
dance with requirements of 
MSFC-STD-498, all covers 
listed in steps a through i 
must be removed. 
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Paragraph Activities 


1.6.15 ENGINE COVER 
AND CLOSURE 
REMOVAL FOR 
STAGE RECEIVING 
INSPECTION 


1.6.16 ENGINE COVER AND 
CLOSURE REMOVAL 


FOR INSPECTION 
AT VAB . 


Pages 1-177 through 1-182 deleted. 


Requirements 


Remove the following engine 
protective covers, as applicable, 
for inspection to be performed: 


a. Thrust chamber exit closure. 
b. Thrust chamber cover. 
ce. Heat exchanger bellows covers. 


d. Four fuel inlet duct bellows 
covers. 


e. Four oxidizer inlet duct 
bellows covers. 


f. Two oxidizer turbine bypass 
duct bellows covers. 


g. Three turbine crossover 
duct bellows covers. 


h. Twelve oxidizer and fuel 
inlet duct bipod covers. 


i. (Deleted) 
j- Three fuel bleed line covers. 


Remove the following engine 
protective covers, 2s applicable, 
for inspection to be performed: 


a. Heat exchanger bellows covers. 


b. Four fuel inlet duct 
bellows covers. 


ce. Four oxidizer inlet duct 
bellows covers. 


d. Two oxidizer turbine bypass 
duct bellows covers. 


e. Three turbine crossover 
duct bellows covers. 


f. Three fuel bleed line covers. 


g. Oxidizer turbopump primary 
seal stage overboard drain 
line. 


Limits 


Special Constraints 
and Remarks 


Protective covers must be 
removed only as applicable 
inspection is performed; then 
covers must be correctly 
reinstalled as soon 3s inspec- 
tion is completed. Refer to 
paragraph 1.6.20 fo> cover 
installation after stage 
receiving inspection, or 
paragraph 1.6.21.2 for 
cover installation after 
post-static-test securing 

and checkout. 


Protective covers must be 
removed only as applicable 
inspection is performed; 
then covers must be rein- 
stalled (paragraph 1.6.22) 
aS Soon as inspecticn is 
completed. 


When access is not feasible 
at the launch pad before 
CDDT, this closure may be 
removed before vehicle 
rollout and does not have to 
be reinstalled. 
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Activities 


1.6.6 FILM-COOLED 


DIFFUSER. 
INSTALLATION 


1.6.7 FILM-COOLED 
DIFFUSER. 
REMOVAL 


L6.8 VIBRATION SAFLCTY 


b. 


Require ments 


Remove restrainer 
frame from, fuel mani- 
fold and away from 
engine. 


{Install stiffener on 
difiuser and diffuser 
on engine thrust 
chamber. 


inspect clearance 
between deflector and 
diffuser. 


Connect 2 water coolant 
lines to water manifold 
inlets, with a nitrogen. 
purge line teed to one” 
water line.- / 


Monitor manifold pres- 
sure at instrumentation 
boss located about mid- 
way between water 
outlets. 


Inspect film-cooled 
diffuser for eroded or 


‘burned-through areas 


and restricted or 
plugged coolant holes. 


Remove diffuser from 
engine thrust chamber. 


Install 3 VSC acceler- 
ometers in accelerom- 
eter bosses on engine 


thrust chamber dome or, 
on engines. incorporating 


MD247 change, install 
4 VSC accelerometers. 


Connect and secure 
accelerometer cables. 


Limits 


Clearance must be 
0.093 +0.03 inch. 


Diffuser coolant and 
purge must meet 
requirements in 
section H. 


Diffuser manifold (coolant) 
pressure must be sufficient 
to maintain 2 flowrate be— . 
tween 20 (minimum) and 24. 
(maximum) pounds of water 
per second. 


Erosion, burn damage, 
or coolant hole inter- 
ference is not allowaple. 


Special Constraints 
and Remarks 


Restrainer must not bump 
engine components or lines. 


Correct clearance must be 
maintained during engine 
static-ftring tests. 


Water must flow through all 
orifices and impinge upon 
diffuser skirt so as to pro- 
vide good distribution and 
film cooling. 


- Discoloration due to heat is 


acceptable. 


Accelerometer cables must 
be disconnected while accel- 
erometers are being installed. 


Cables must not be twisted, 


pulled,or secured to cryogenic 
lines or surfaces. 
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. Special Constraints 
= Paragraph Activities Requirements Limits and Remarks 
1.6.9 VIBRATION Remove VSC accelerometers Accelerometer cables must 
SAFETY CUTOFF and cables from engine. be discomected while accel- 
ACCELEROMETER erometers are being removed. 
REMOVAL . Cables must not be twisted 
or pulled. 
1.6.10 OXIDIZER_AND This activity is required if 
FUEL INLET DUCT pin installation is not withia 
BIPOD PIN: limits when inspected. 
REPOSTTIONING 
2. Reposition retaining Retaining pin must pro- Retaining pin should protrude 
pin. trude a minimum of approximately equal amounts 
1/16 inch on either side on either side of pivot pin. 
- of pivot pin. 
b. Inspect pin for damage. Slight burring of pin 
resulting from interfer- 
ence fit is acceptable. 
1.6.1f IGNITION Remove spent ignition 
DETECTOR PROBE detector probe and install 
REPLACEMENT new probe before next 
engine static-firing test. 
1.6.12 GAS GENERATOR Remove GG overtempera- This requirement applies only 
OVERTEMPERA- ture transducer GGT1 and if engine cutoff was caused 
TURE CRANSDUCER install new transducer by a GG overtemperature con- 
REPLACEMENT before next engine static- dition during static-ftring test. 
firing test. 
1.6.13 ENGINE COVER RE- Remove the following engine For engines stores in accord- 


MOVAL FOR STORAGE 


AND DURING INSPECTION 


AFTER ENGINE INSTAL— 
LATION IN STAGE= 


protective covers: 


a. Thrust chamber cover 
{exterior cover over 
tube assembly). 


b. Heat exchanger bellows 
covers. 


c. Four fuel inlet duct 
bellows covers. 


dad Four oxidizer inlet duct 
bellows covers. 


e. Two oxidizer turbine 
bypass duct bellows 
covers. 


ance with requirements of 
MSFC-STD-496 or MSFC- 
STD-498 only, all covers listed 
in this paragraph must be 
removed. 


For post-installation inspec- 
tion, covers must be removed 
only as applicable inspection 

is performed; then covers must 
be reinstalled (paragraph. 
1.6.19) as soon as inspection 
is completed. ; 
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Paragraph 


1.6.13 
(cont) 


1.6.14 


1.6.14.1 


activities 


ENGINE COVER AND 
CLOSURE REMOVAL 
FOR PRE-STATIC— 


TEST CHECKOUT-AND: 
PREPARATION 


Engine Cover Removal 
for Pre-Static-Test 


Inspection 


Requirements 


f. Three turbine cross- 
over duct bellows 
covers. 


£. Twelve oxidizer and 
fuel inlet duct bipod 
covers. 


h. (Deleted) 


i. Three fuel bleed line 
covers. 


Remove engine protective 
covers, as applicable, in ac- 
cordance with paragraph 
1.6.14.1 for inspection before 
static test, and remove covers 
and closures in accordance 
with paragraph 1.6.14.2 as 
near time of static test as 
possible. 


Remove the following engine 
protective covers, as appli- 
cable, for inspection to be 
performed: 


2. Thrust chamber cover 
(exterior cover over 
tube assembly). 


b. Heat exchanger bellows 
covers. 


Cc. Four fuel inlet duct 
bellows covers. 


d. Four oxidizer inlet duct 
bellows covers. 


e. Two oxidizer turbine 
bypass duct bellows 
covers. 


Limits 


Special Constraints 
and Remarks 


Protective covers must be 
removed only as applicable 
inspection task in para- 
graph 1.1.14, lis per- 
formed; then covers must 
be reinstalled (paragraph 
1.6.19) as soon as inspec- 
tion is completed. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 

1.6.14.1 f. Three turbine cross- 
(cont) over duct bellows covers. 

g. Twelve oxidizer and fuel 

inlet duct biped covers. 

h. (Deleted) 

i. Three fuel bleed line covers. 
1.6.14.2 Engine Cover and Remove the following engine Remove covers and clo- 


Closure Removal for 
Static-Test Firing 


covers and closures: 


Thrust chamber exit 
closure. 


Thrust chamber cover. 


Heat exchanger bellows 
covers. 


Four fuel inlet duct 
bellows covers. 


Four oxidizer inlet duct 
bellows covers. 


Two oxidizer turbine 
bypass duct bellows covers, 


Three turbine crossover 
duct bellows covers. 


Twelve oxidizer and 

fuel inlet duct bipod covers. 
(Deleted) 

Three fuel bleed line covers. 


Oxidizer turbine seal drain 
line closure. 


Fuel turbine seal drain line 
closure. 


sures as near time of 
static-test firing as 
practical. 
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Paragraph 


Activities 


Requirements 


Limits 


Special Constraints 
and Remarks 


1.6.14.2 
(cont) 


1.6.15 


ENGINE COVER 
AND _CLOSURE - 


Oxidizer turbopump primary 
seal drain line closure (stage 
overboard drain line and burst 
diaphragm protective closure 
on engines incorporating 
MD301, MD302, MD322; 

or MD323 change). 


Oxidizer turbopump inter- 
mediate seal purge check 
valve vent line closure. 


Fuel turbopump primary 
seal drain line closure 
(stage overboard line). 


Purge control valve vent line 
closure (on engines: not incor- 
porating MD166- change and on 
engines incorporating MD301, 
MD302, MD322; or MD323"— 
change). 


Oxidizer inlet duct torsional 
bellows flange cover and. tape 
from 6 drain holes on down- 
stream side of center flange 
joint. 

Fuel inlet duct torsional 
bellows flange cover and 
tape from 6 drain holes on 
downstream side of center 
flange joint. 


Remove the following engine 
protective covers, as applicable, 
for inspection to be performed: 


Thrust chamber exit closure. 
Thrust chamber cover. 


Heat exchanger bellows 
covers. 


Four fuel inlet duct bellows 
covers. 


Four oxidizer inlet duct 
bellows covers. 


Some fuel inlet ducts do not 
contain drain holes. 


Protective covers must be 
removed only as applicable 
inspection is performed; then 
covers must be correctly 
reinstalled as soon as inspec- 
tion is completed." Refer to 
paragraph 1.6.20 for cover 
installation after stage 
receiving inspection, or 
paragraph 1.6.21.2 for 
cover installation after 
post-static-test securing 

and checkout.” 
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Paragraph 


1.6.15 
{cont) 


1.6.16 


Activities 


ENGINE COVER AND 


CLOSURE REMOVAL 


FOR INSPECTION 
AT VAB 


Requirements 


f. Two oxidizer turbine 
bypass duct bellows 
covers. 


g. Three turbine cross- 
over duct bellows 
covers. 


h. Twelve oxidizer and 
fuel inlet duct bipod 
covers. 


i. (Deleted) 


j- Three fuel bleed line 
covers. 


Remove the following engine 
protective covers, as appli- 
cable, for inspection to be 
performed: 


a. Heat exchanger bellows 


covers. 


b. Four fuel inlet duct 
bellows covers. 


c. Four oxidizer inlet 
duct belluws covers. 


d. Two oxidizer turbine 
bypass duct bellows 
covers. 


e. Three turbine cross- 
over duct bellows 
covers, 


f, Three fuel bleed line 
covers. 


Limits 


Special Constraints 
and Remarks 


Protective covers must be 
removed only as applicable 
inspection is performed; 
then covers must be rein- 
stalled (paragraph 1.6.22) 
as soon as inspection is 
completed. 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
a a 
1.6.17 ENGINE COVER Remove the following engine 

AND CLOSURE covers and closures: 

REMOVAL FOR 

TOUNTDOWN a. Thrust chamber exit 

DEMONSTRATION closure. 

TEST 


b. Thrust chamber cover. 


c. Heat exchanger Lellows 
covers. 


d. Four fuel inlet duct 
bellows covers. 


e. Four oxidizer inlet duct 
bellows covers. 


f. Two oxidizer turbine bypass 
duct bellows covers. 


£- Three turbine crossover 
duct bellcws covers. 


he Twelve oxidizer and fuel 
inlet duct bipod covers. 


i. Closures on the following 
electrical connectors: 


(1) J160. 

(2) 3163. 

(3) P161 (on engines incorpo- 
rating MD172 change but 
not incorporating MD185_ 
change). 

(4) J22 (on engines incorpo- 
rating MD160 change). 

(5} P157 (on engines incorpo- 
rating MD100 change). 

(6) J19 {on engines: incerpo- 
rating MD338 change). 


es Three fuel bleed line covers. 


ky Oxidizer turbine seal drain 
line closure. 


lL Fuel turbine seal drain line 
closure. 
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Paragraph 


1.6.17 
{cont) 


1.6.18 


Activities 


ENGINE COVER AND 


CLOSURE REMOVAL 


FOR LAUNCH 
PREPARATION 


Requirements 


Oxidizer turbopump primary 


seal drain line burst diaphragm 


protective closure. 


Oxidizer turbopump inter- 
mediate seal purge check valve 
vent line closure. 


Verify removal of fuel turbo- 


pump primary seal drain stage 
overboard line closure. 


Purge control valve vent line 
closure. 


Oxidizer inlet duct torsional 
bellows flange cover. 


Fuet inlet duct torsional 
bellows flange cover. 


Remove tape fom the 6 drain 
holes on oxidizer inlet duct. 


Remove tape from the 6 drain 
holes on fuel inlet duct. 


Twelve electrical harness 
protective covers (located 
between electrical harness 
clamping blocks). 


Twelve electrical harness 
protective covers (located 
between clamping block and 
customer-connect panel). 


Remove the following engine covers 
and closures: 


Thrust chamber exit closure. 
Thrust chamber cover. 


Heat exchanger bellows covers. 

Four fuel inlet duct bellows covers. 
Four oxidizer inlet duct bellows covers. 
Two oxidizer turbine bypass duct 


bellows covers. ie 


Special Constraints 
Limits and Remarks 


On engines incorporating 
MD251 or MD252 change, 

3 insulators 146004 must be 
installed on oxidizer inlet duct. 


Some fuel inlet ducts do rot 
contain drain holes. 


Remove covers and closures 

as near time of launch as 
practical. This paragraph lists 
all applicable covers and clo- 
sures, some-of which may be 
already removed; since. installa- 
tion of engine-covers and closures 
after CDDT is only required to | 7 
protect areas/of engine exposed" 
to possible damage wher. per=.. 
forming eos ‘(ceferto™ 
paragraph 1.6.23). a 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.6.18 g. Three turbine crossover 
(cont) duct bellows covers. 


Twelve axidizer and fuel inlet 
duct bipod covers. 


Helium high-pressure relief 
valve dust cover (on ergines 
incorporating MD272 or MD362 
change). =, —+ 


Three fuel bleed line covers. 


Oxidizer turbine seal drain 
line closure. 


Fuel turbine seal drain line 
closure. 


Oxidizer turbopump primary 
seal drain line burst diaphragm 
protective closure. 


Oxidizer turbopump intermediate 
seal purge check vaive vent line 
closure. 


Fuel turbopump primary seal 
drain line closure {stage over- 
beard line). 


Purge control valve vent line 
closure. 


Gl-ac0e-u 
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rr 


Activities 


Requirements 


Twelve electrical harness 
protective covers (located 
between electrical harness 
clarrning biocks). 

Twelve electrical harness 
protective covers (located 
between claz.ping block and 
customer-connect panel). 


Oxidizer inlet duct torsional 
bellows flange cover. 


Fuel inlet duct torsional 
bellows ange cover. 


Remove tape from the 6 
drain holes on oxidizer 
inlet duct. 


Remove tape from the & 
drain holes on fuel inlet 
duct. 


Closures on the follcwing 
electrical connectors: 


(1) J160. 
(2) J163. 


(3) F161 (on engines incorporating 
272 change but not incor- 


porating MD185 change). 


(4) J22 (on engines incorporating 
¥D160 change). 


(5) Pi57 (on engines incorporating 
4{D100 change). 


(6) J19 {on engines incorporating 
31D338 change). 


Limits 


Special Constraints 
and Remarks 


On engines incorporating 
MD251 or MD252 change, 


3 insulators 146004 must 
installed on oxidizer inlet duct. 


Some fuel inlet ducts do not 
contain drain holes. 
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Special Constraints 


Paragraph Activities Requirements and Remarks 

1.6.19 ENGINE COVER IN- Install the following engine Post-storage cover installa- 
STALLATION AFTER protective covers: tion requirements are appli- 
REMOVAL FROM cable to engines that were 
STORAGE,. DURING stored in accordance with 


INSPECTION AFTER 
ENGINE INSTALLA- . 
TION IN STAGE, AND 
DURING PRE-STATIC- 
TEST INSPECTION: 


OLGT Aaquiozydog gz - [ ‘ON ODuLYyD 


LBI-T 


i. 


Thrust chamber cover (exterior 
cover over tube assembly). 


Heat exchanger bellows covers. 


Four fuel inlet cuct bellows 
covers. 


Four axidizer inlet duct bellows 
covers. 


Two oxidizer turbine bypass 
duct bellows covers. 


‘Three turbine cross-over duct 
bellows covers. 


Twelve axidizer and fuel inlet 
duct bipod covers. 


(Deleted) 


Three fuel bleed line covers. 


MSFC-STD-496 or MSFC- 
STD-498. 
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Paragraph Activities Requirements Limits und Remarks 
1.6.20 ENGINE COVER AND Install the following engine 
CLOSURE INSTALLA- protective covers: 
TION AFTER STAGE 
RECEIVING INSPEC- 2. Thrust chamber exit Desiccant must be installed 
TION closure. with thrust chamber exit 


1.6.21 (Deleted) 


Ali data on pages 1-189 and 1-190 deleted. 


b. Thrust chamber cover. 


c. Heat exchanger bellows 
covers. 


a Four fuel inlet duct 
bellows covers. 


e. Four oxidizer inlet duct 
bellows covers. 

f. Two oxidizer turbine 
bypass duct bellows 
covers. 


g- Three turbine cross- 
over duct bellows covers. 


h. Twelve oxidizer and fuel 
inlet duct bipod covers. 


i. (Deleted) 


j. Three fuel bleed line 
covers. 


Special Constraints 


closure. 


I Woppoas 


al-928e-u 


OLOT toquojydag gz - | *ON aBuLYD 


68t-T 


Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.6.21.1 Engine Cover And Install the following engine External areas of engine must 


Closure Installation 


After Stage Static 


Test (Complete or 
Abort /Reschedule) 


covers and closures: 


Thrust chamber exit closure. 


Thrust chamber cover. 


Heat exchanger bellows 


covers. 


Four fuel inlet duct 
bellows covers. 
Four oxidizer inlet 
duct bellows covers. 
Two oxidizer turbir. 


bypass duct bellows 
covers. 


Three turbine cross- 
over duct bellows 
covers, 


Twelve oxidizer and 


fuel inlet duct bipod 
covers. 


(Deieted) 


Three iuel bleed tine 
covers. 

Oxidizer turbine seal 
drain line closure. 


Fuel turbine seal drain 


line closure. 


be dry before covers and clo- 
sures are installed. 


Injector must be free of frost 
or moisture. 


Desiccant must be installed 
with closures, as required. 
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Paragraph 


2.6.21.1 
(cont) 


1.6.21.2 


Activities 


Engine Cover Installation 
ter ion During 


Post-Static-lest Securing 
and Checkout: 


Require-nents 


Oxidizer turbopump 
primary seal drain line 
closure (stage over- 
board drain line and 
burst diaphragm pro- 
tective closure on 
engines incerporanng 
MD301. MD302, MD322, 
or 31D323 change). 


Oxidizer turbopump 
intermediate seal purge 
check valve vert line 
closure. 


Fuel turbopump primary 
seal drain line closure 


(stage overboard line). 


Purge control valve vent 
line closure (on engines 
not incorporating MD166 
change and on engines 
incorporating MD301. 
MD302. MD322, or 
MD323 change). 


Install the following engine 
protective covers: 


2. 


Thrust chamber cover 
(exterior cover over 
tube assembly). 


Heat exchanger bellows 
covers. 


Four fuel inlet duct bel- 
lows covers. 


Four oxidizer inlet duct 
bellows covers. 


Two oxidizer turbine 
bypass 2uct bellows 
covers. 


Three turbine crossover 
duct bellows covers. 


Special Constraints 
and Remarks 


[ uopaas 
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Special Constraints 


Paragraph Activities Requirements Limits and Remarks 
1.6.22 ENGINE COVER Install the following engine 
INSTALLATION protective covers: 
AFTER INSPECTION 
ATVABO~C~™S a. Heat exchanger bellows covers. 
b. Four fuel inlet duct bellows 
covers. 
¢. Four oxidizer inlet duct bellows 
covers. 
d. Two oxidizer turbine bypass 
duct bellows covers. 
e. Three turbine cross-over 
duct bellows covers. 
{. Three fuel bleed line covers, 
1.6.23 ENGINE COVER Install covers and closures in Installation of engine closures 
CLOSURE INSTALLA-~ accordance with peragraph 1. 6.23.1 is not required after countdown 
TION FOR COUNTDOWN after countdown demonstration test, demonstration test if inter- 
DEMONSTRATION TEST and install protective covers, as stage environmental contro} 
SECURING applicable, in accordance with system is to remain on. Installa- 


tion tasks are during 
countdown demonstration test 
securing. 


tion of engine covers is required, 
as applicable, to protect areas 

of engine exposed to possible 
damage when performing un- 
scheduled mairtenance in the 
interstage. 
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Paragraph 


1.6. 23.1 


Activities 


Engine Cover aud 
Closure Instalia- 
tion After Count- 


down Demonstration 


Test 


Requirements 


Install the following engine 
covers and closures: 


Thrust chamber exit 
closure. 


Thrust chamber corer. 


Heat exchanger bellows 
covers. 


Four fuel inlet duct 
bellows covers. 


Four oxidizer inlet 
duct bellows covers. 


Two oxidizer turbine 
bypass duct bellows 
covers. 


Three turbine cross- 
over duct bellows 
covers. 


Twelve oxidizer and 
fuel inlet duct tipod 
covers. 


(Deleted) 


Three fuel bleed line 
covers. 

Oxidizer turbine seal 
drain tine closure. 
Fuel turbine seal drain 
line closure. 


Special Constraints 
and Remarks 


External areas of engine 
must be dry before covers 
and closures are installed. 


Injector must be free of 
frost or moisture. 


Desiccant must be in- 
stalled with closures, as 
required. 
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Paragraph 


1.6.23.1 
(cont) 


1,6.23.2 


Activities 


Engine Cover and 
Closure installa- 


tion After Inspec- 


valve vent line closure. 
Fuel turbopump primary 
seal drain line closure 
(stage overboard line). 


Purge control valve vent 
line closure. 


Oxidizer inlet duct torsional 
bellows flange cover. 


Fuel inlet duct torsional 
bellows flange cover. 


Install the following engine 
protective covers: 


Thruzt chamber exit 
clostcre. 


Thrust chamber cover. 


Four fuel inlet duct bel- 
lows covers. 


Four oxidizer inlet duct 
bellows covers. 


Three fuel bleed lire 
covers. 


Speciai Constraints 
and Remarks 


Desiccant must be installed 
with thrust chamber exit 
closure. 


(\ee 
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Activities 


ENGINE COVER 
AND CLOSURE 
INSTALLATION 


AFTER LAUNCH 


COUNTDOWN 
ABORis | 
RESCHEDLTE. 


Requirements 


Install the following engine 
covers and closures. 


a. Thrust chamber exit 
closure. 


b. Thrust chamber cover. 


c. Heat exchanger bel- 
lows covers. 


d@. Four fuel inlet duct 
bellows coverr.. 


e. Four oxidizer inlet 
duct bellows covers. 


f. Two oxidizer turbine 
bypass duct bellows 
covers. 


g- Three turbine cross- 
over doct Esllows 
covers. 


h. Twelve oxidizer and 
fuel inlet duct bipod 
covers. 


i. Helium high-pressure 
relief valve dust cover 


(on engines 


incorpo- 
rating MD272 or MD362 


change). 


j. Three fuel bleed line 
covers. 


k. Osxidizer turbine seal 
drain line closure. 


Ls Fuel turbine seal drain 
line closure. 


Special Constraints 
and Remarks 


External areas of engine 
must be dry before covers 
and closures are installed. 


Injector must be free of 
frost or moisture. 


Desiccant must be installed 
with closures, as required. 
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Paragraph Activities 

2.6.24 

{cont) 

1.6.25 ENGINE COVER 
AND CLOSURE 
INSTALLATION 
FOR ENGINE. 


REMOVAL FROM 


STAGE 


Requirements 


Oxidizer turbopump 
primary seal drain line 
burst diaphragm protec- 


tive closure. 


Oxidizer turbopump 
check vaive vent line 
closure. 


Fuel turbopump primary 
seai drain line closure 


(stage overboard line). 


Purge control valve 
vent line closure. 


Install the following engine covers 
and closures: 


2 


b. 


c. 


e€. 


Two oxidizer and fuel inlet 
duct covers. 


Thrust chamber exit 
closure. 


Thrust chamber cover. 


Heat exchanger bellows 
covers. 


Four fuel inlet duct 
bellows covers. 


Limits 


Special Constraints 
and Remarks 


This paragraph lists all 
applicable covers and 
closures, some of which may 
be already installed. 


Desiccant must be installed 
with closures, as required. 
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Special Constraints 


Paragraph Activities Requirements and Remarks 
1.6.25 f. Four oxidizer inlet duct beliows 
(cent) corers. 


Pp. 


Two oxidizer turbine bypass 
duct beHows covers. 


Three turbine crossover duct 
bellows covers. 


Twelve oxidizer and fuel inlet 
duct bipod covers. 


Helium high-pressure relief 
valve dzct cover (on engines 
incorporating MD272 or BMD362 
change). 

Three fuel bleed line covers. 
Oxidizer turbine seal drain line 
closure. 


Fuel turbine seal drain line 
closure. 


Oxidizer turbopump primary 
seal drain line stage over- 
board drain line and burst 


diaphragm protective 
clesures. 


Oxidizer turbopump intermediate 
seal purge check valve vent line 
closure. 


Fuel turbopump primary seal 
drain line clesure (stage 
overboard line). 


J Woj}aag 
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Paragruph Activities 


1.6.25 q. 


Requirements 


Purge control valve vent line 
closure. 


Closures on the following 
electrical connectors: 


(1) 


(4) 


(5) 


(6) 


7160. 
J163. 
P161 (on engines incor~ 


P157 (on engines 


incorpo- 
rating MD100 change). 


J19 (on engines incorpo- 
rating MDGS38 change). 


Oxidizer inlet duct torsional 
bellows flange cover. 


Fuel inlet duct torsional 
bellows flange cover. 


Limits 


Special Constraints 
and Remarks 


at-9ree-u 
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Section I 


Condition 


THRUST CHAMBER 


Tube scratches (internal and external) 


Tube dents: 
a, Metal removed 
b. Within combustion zone and including 
area 6 inches aft of throat 
c. Exterior areas of chamber and inside 
chamber (but outside combustion zone, 


including area 6 inches aft of throat) 


Tube discoloration (dark spots or streaks) 
with no metal removed 


Transverse cracks in tubes In combustion 
zone 


External transverse cracks in tubes 


Tube crosion (strong evidence of metal 
removal) 


Longitudinal splits In tubes in combustion zone 
Tube pinholes 


Cracks in braze joints or apparent lack of 
braze between tubes 


Weld or parent metal cracks 


Turbine exhaust manifold dents 


Turbine exhaust manifold cracks 
Insulation damage 
START TANK, INSULATION, AND COVER 


Fiberglass cover cracks, indentations, holes, 
splits, and burned, cut, or shattered areas 


R-3825-1B 


Linmnits 


Metal removal up to 0,001 inch deep by 0,010 
inch wide is acceptable. 


Metal removal up to 0,001 inch deep by 0.010 
inch wide is acceptable. 


Maximum of 60 dents up to 0,020 inch deep is 
acceptable. 


Maximum of 360 dents up to 0,060 inch deep is 
acceptable, 
Acceptable condition. 


Acceptable condition, 


Cracks are not allowable, 


Erosion is not allowable, 


Splits are not allowable. 
Pinholes are not allowable. 


Acceptable condition if joint does not leak, 


Cracks are not allowable. 


Up to 0, 26 inch deep with a 1-inch minimum 
radius is acceptable. 


Cracks are not allowable, 


Damage is not allowable. 


Damage is not allowable. 


TO 


Figure 1-3. Engine Damage Limits (Sheet 1 of 4) 
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R-3825-1B 
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Condition 


Section I 


Limits 


re 


START TANK, INSULATION, AND COVER 
(continued) 


Fiberglass cover painted surface chips, cracks, 
scratches, blisters, peeling, or other damage 


Broken bond between potting compound and tank 
or fiberglass cover 


Wot insulation (due to extensive damuge to 
fiberglass cover or potting) 


Tank surface dented, scratched, cut, or dam- 
aged by excessive heat (brown, white, or scaly 
sur({ace) 

HEAT EXCHANGER 


Scratches or grind marks dn shell parent mate- 
rial or weld (not sealing surfaces) 


Dents in shell 


Cracks in welds or parent material of shell 
Cracks In bellows 

FUEL AND OXIDIZER INLET DUCT BELLOWS 
(CONVOLUTIONS) 


Donts or surface Irregularities in othor than 
critical regions on formed metal bollows 


Dents or surface irregularities in critical 
regions on formed metal bellows 


FUEL TURBOPUMP INSULATED VOLUTE 
COVER AND POTTING 


Depressions, dents, gouges, and creases Jn 
cover 


Cracks or punctures in cover 
Cracked or peeling potting 


FUEL BLEED LINE AND MOUNTING 
BRACKET INSULATION 


Depressions, creases, and scratches 


Cracks or cuts In tape 


Damage is not allowable, 
Broken bonds are not allowable, 
Wet insulation is not allowable. 


Damage is not allowable, 


Up to 6 percent of material thickness is accept- 
able, 


Up to 0, 26 inch deep with a l-inch minfmum 
radius is acceptable. 


Cracks are not allowable, 
Cracks are not allowablo. 


Up to 0.010 inch is acceptable. 


Acceptable depth and length of surface Irregular- 
itles is determined by convolution height, as 
shown In figure 1-4, 


Dopressions, donts, gouges, and creases are 
neceptable if cover is not punctured. 


Cracks or punctures nie not allowa' le. 
Cracks and peeling are not allowable. 


Depressions, crenses, and scratches are nccept- 
able if tape is not punctured to a depth that ex- 
poses Micro-Fiber felt. 


Cracks or cvts in tape that expose Micro- Fiber 
felt are not allownble. 
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Figure 1-3. Engine Damage Limits (Sheet 2 of 4) 
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Section I 


Condition 


ARMORED HARNESS 


Raised braid (braid not broken) 


Loose braid 


Random individual broken braid strands 
Broken braid carriers 
Wire insulation cut 
Harness contaminated 
Green or black (polyurethane) overmold: 
a. Voids between overmold and armor braid 


b. Cracks, cuts, or holes that do not expose 
armor braid 


c. Thermal damage (charred) 


Heat-shrinkable (black silicone rubber) over- 
mold: 


a. Voids between overmold and armor braid 
b. Blisters, holes, scratches, or gouges 


ec. Unbonded areas at each end of overmold 


~ 
— 


. Thermal damage (charred) 
Heat-shrinkable tubing: 

a. Blisters, nicks, or scratches 

b. Cuts (no damage to wire insulation) 
Thermal protecting boot: 


a, Surface scratches, itiicks, or gouges 


b. Torn ears on boot 


R-3825-1P 


Limits 


Acceptable if increase in harness diameter is 
less than 5 percent of harness cross-sectional 
area. 

Up to 0.150 inch metallic braid separation or 
up to one percent of rubber tubing visible 
through braid in any one linear foot of harness 
is acceptable. 

Acceptable condition, 

Damage is not allowable. 

Damage is not allowable. 


Contamination is not allowable. 


Up to 0. 25 inch void is acceptable, 


Acceptable condition, 


Damage is not allowable. 


Up to 0.25 inch void {s acceptable. 
Up to 1/8 inch in diameter is acceptable. 


Acceptable provided overmold is not loose or 
slipping on harness. 


Damage is not altowable. 


Up to 1/8 inch in diameter {s acceptable, 


Up to one inch in length is acceptable. 


Up to 1/8 inch in diameter and up to 0,030 tuch 
in depth 4s acceptable. 


Damage ts not allowable, 


Figure 1-3. Engine Damage Limits (Sheet 3 of 4) 
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R-3825-1B 


Condition 


ELECTRICAL CONNECTOR 


Contact pins (male) bent or cracked 
Contact sockets (female) bent or misalined 


Contact pins or sockets corroded (determined 
visually by using 4-power (maximum) magnifi- 
cation) 


Contact pins or sockets extended or recessed: 


a, 16-gage contact pins in shell sizes 12, 
14, 16, and 18 through 36, 


b. 12- and 16-gage contact pins in shell 
sizes 8S, 108, 10SL, 128, 148, and 168. 


c. Contact sockets. 


Connector insert cracked or split 
Connector shell broken 


Connector sealing surfaces damaged (nicks, 
burs, or scratches) 


SPARK IGNITER CABLE 
Spark igniter cable ablative protective covering 


FLEX HOSE BRAID 


Broken or chafed wires within one inch of braid 
retaining collar 


Broken wires ina carrier (group of parallel 
wires woven from one braid collar to the other) 


Broken wires in adjacent, parallel carriers 


Broken wires in entire flex hose 
Braid damage 


Bulges 


Section I 


Limits 


Bends or cracks are not allowable. 
Bends or misalinements are not allowable. 
Corrosion is not allowable. 


Acceptable distance between crown of pin anda 
point level with top of plitg shell is 0,281 
(+0.030, -0.042) inch, as shown in figure 1-6. 


Acceptable distance between crown of pin and a 
point level with top of plug shell is 0,004 
(+0,030, -0,042) inch, as shown in figure 1-5, 


Acceptable distance between top of socket anda 
point level with top of receptacle shell is 0.094 
(+0,030, -0.042) inch, as shown in figure 1-5. 


Damage is not allowable. 
Damage {a not allowable. 


Acceptable provided that sealing function is 
not impaired. 


Surface imperfections, nicks, scratches, and 
cuts one inch in length or less in covering are 
acceptable providing wire braid or bellows 
beneath braid is not exposed or damaged, 


Broken wires are tiot allowable, Chafed wires 
with more than 30 percent of material worn 
away are not allowable. 


Maximum of one broken wire is acceptable, 


Broken wites in adjacent, parallel carriers 
are not allowable. 


Maximum of 6 broken Wites is allowable, 


Severe kinking of a group of wires or visible 
dents In brald cover {s not allowable, 


Bulges that extend beyond otitside diameter or 
hex flat dimension of braid retaining collar are 
not allowable, 


Figure 1-3, Engine Damage Limits (Sheet 4 of 4) 
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Section I R-3825-1B 


A 


CONVOLUTION ’ 4 


HEIGHT | ee | ite 


CONVOLUTION 
WIDTH (W)— 


NOTE 


CRITICAL REGIONS ARE DETERMINED BY 
MEASURING A DISTANCE OF 3/4 OF THE 
CONVOLUTION WIDTH AS INDICATED. 


CRITICAL 
PLGIONI 


RADIAL SECTION 
OF CONVOLUTION 
CONVOLUTION HEIGHT DENT 
GREATER THAN LESS THAN MAXIMUM LENOTH MAXIMUM DEPTH 
(INCHES) (INCHES) (INCHES) (INCHES) 


0 i/4 0.0008 
1/4 i/2 0,001 
1/2 2 0,002 


J3411-96 


40, 000! 


ou UL meray on 


gee HOO" 
Faye. He oan 


PLLG 
SHELL 


COUPLING 
hie SUT 


DIMENSIONAL LIMITS FOI 16-GAGE PINS CONTACT PINS 
IN SHELL SIZES 12, 14, 16, AND 139 THOUGH 36 


DIMENSIONAL LIMITS FOR 12-GAGE AND 
16-GAGE. PINS IN SHFULL SIZES 8S, 10S, 
10SL, 128, 145, AND {6s 


Figure 1-5, Acceplable Damage Limits for Electrical Connector Pins 
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R-3825-1B Section I 


Tap Voltage Limits (vdc) 2 
Identifi- Range 
cation Pressure Parameter (psia) Initial 20 Percent 80 Percent 


PF3 Fuel turbopump discharge 0-1,500 -0, 400 to +0,500 | 0,600 to 1.500] 3.600 to 4, 600 


P03 Oxidizer turbopump 0-1 50011) -0, 400 to +0, 600 | 0,600 to 1.600] 3, 600 to 4, 600 
discharge 0-2,000 -0, 413 to +0. 487 | 0,587 to 1.487] 3,587 to 4, 487 
CcGi Thrust chamter 0-1,000 -U. 375 to +0.525 | 0.625 to 1,526 | 3, $25 to 4. 625 
NN1 | Helium tank 0-3,500 | -0, 428 to +0, 322 | 0,572 to 1,322 | 3.592 to 4,322 
NN1 | Hellum tank (redundant) 0-3,600{¢) -0, 428 to 40,322 | 0,572 to 1,322 | 3,672 to 4,322 
0-5,000°" | -0, 435 to +0, 465 | 0,565 to 1, 466 | 3, 566 to 4, 465 
TF1 | Start tank 0-1,500 | -0.400 to +0, 360 | 0, 600 to 1, 360 | 3, 600 to 4. 360 
TF1 | Start tank (redundant) 0-1,500(0) -0, 400 to 40,.360'| 0.600 to 1.350 |'3, 600 to 4, 350 
0-3,500"” | -0, 428 to +0, 472 | 0.672 to 1.472 | 3,672 to 4,472 
CF2 | Main fuel injection 0-1,000,,,) -0, 376 to +0, 526 | 0,626 to 1,625 | 3, 626 to 4, 526 
0-1,500"”” | -0, 400 to +0, 500 | 0. 600 to 1, 600 | 3, 600 to 4, 600 
CO3 | Main oxidizer Injection | 0-1,000/,,) | -0. 375 to +0, 625']: 0,626 to 1,526 | 3, 626 to 4, 626 
0-1,500'”” | -0, 400 to +0.500 | 0,600 to 1,600 | 3, 600 to 4, 600 
NN2 | Engine regulator outlet 0-60 -0, 360 to +0, 550 | 0, 650 to 1.550 | 3, 650 to 4, 650 
TG3 | Oxidizer turbine inlet 0-200 -0,075 to +0, 825 | 0,925 to 1.826 | 3,925 to 4, 825 
PF5 | Fuel pump balance 0-1,000 | -0.375 to 40,625 | 0,626 to 1,626 | 3,625 to 4,525 
piston cavity 
TG4 | Oxidizer turbine outlet 0-100 40,300 to +1, 200 | 1,300 to 2, 200} -- “- 
POT | Oxidizer pump bearing 0-500 -0, 300 to +0, 600 | 0.700 to 1.600 | 3, 700 to’ 4, 600 
coolant\g apport, fi a ee ie 
HO1 | Heat'exchanger oxidizer | 0-1,000,, . | -0,376 to +0,626 | 0,626'to 1,626'] 3,625 lo 4; 626 
intet(h) ; 0-1,500() | -0, 400 fo 40,600 | 0,600 to 1,600 { 2, 600 to 4, 600 
Gci | Gc champex() or fuel 0-1,000 | -0,375 to +0,626 | 0,625 to 1,525'| 3, 626 to 4, 626 
turbine 0-1,000 | -0.375 to +0,525 | 0,626 to 1,526 | 3,625 to 4,626 


(a) Voltage limita on preside parameters are based on 14,7 41 psta applied to the transducer 
duritig the test, Pressil¥éa"olitéldé this limit have a significant effect on the limits, 


b) Engines tncorporatlig MDINZ Ghdiige, 

c) Engines incorporatlhg'MD260 d¥.MD206 change. 

d) Engines incorporating’ Mb262, M313, or MD315 change. 

e) Englties ineotpot'allng MB200:dhatige, |. ae 

t) Engines incdtrpotating MD262; MbD296, Mpaid, or MD316 change. 

e} Engines not incorporating Mb260, MD282, MD296, MDJI3, or MD315 change, 
i Engines sot incorporating MB{05 6¢ MDI04 change 

{) Engines not incorporating MD237 change. 

(j) Engines incorporating MD237 change. 


Figure 1-6, Pressute Transducer Allowable Voltage Limits 
(Sheet 1 of 2) 
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Voltage Limits (vey) 


Tap 
Identifi- Range ‘i 
cation Pressure Parameter (psia) Initial 20 Percent 80 Percent 
G05 GG oxidizer injection 0-1,000 -0,375 to +0,525 | 0.625 to 1,525 | 3, 625 to 4, 625 
0-1,500')| -0, 400 to +0. 500 | 0.600 to 1,500 | 3. 600 to 4, 500 
GF4 GG fuel injection 0-1,000 -0, 376 to +0. 525 | 0,625 to 1.525 | 3,625 to 4, 525 
P08 PU valve inlet 0-1,000 -0,375 to +0.525 | 0,625 to 1.525 | 3, 625 to 4,525 
0-1,500°)} 0, 400 to +0. 500 | 0.600 to 1.600 | 3.600 to 4, 500 
P09 PU valve outlet 0-600 -0. 300 to +0, 600 | 0,700 to 1, 600 | 3. 700 to 4, 600 
P06 Oxidizer pump primary 0-50 +1,050 to +1,950 | 2,050 to 2.950 -- “- 
seal cavity 
PF6 Fuel Pump inter- 0-200 -0,075 to +0, 825 | 0,925 to 1.825 | 3.925 to 4, 825 
stage(k) (1) 


(a) Voltage limits on pressure parameters are based on 14,7 +1 pala applied to the transducer 
during the test, Pressures outside this limit have a significant effect on the limits. 

(b) Engines incorporating MD172 change... 

k) Tap removed on engines incorporating MD233 change. 

1) Parameter deleted on engines incorporating MD304 change. 


nS 


Figure 1-6, Pressure Transducer Allowable Voltage Limits (Sheet 2 of 2) 


Voltage Limits (vde) 


High 
Initial Voltage 


Calibrate 
4,700 (40,700, -0.650) 0,888 +0.200 


High-Low 
Callbrate 


Low 
Calibrate 


Temperature Transducer 


4,008 +0, 200 
4,098 10,200 


Fuel injection CFT2 


Thrust chamber jacket 4,700 (40,700, -0.650) | 0,888 10,200 


No. 1 CS1 


Thrust chamber jacket 4,100 (40,700, -0,650) | 0,888 40,200 | 4,098 20,200 


No, 2 CSia 


Oxidizer turbine outlet 0,330 40,330 1,100 40,200 | 4.023 40,200 


TG'T4 (a) 


3,860 +0,200 


Oxidlzer turbine inlet 0.279 40,279 1,070 40,200 


TQTS 


0,200 40,200 1,125 40,200 | 3.980 +0.200 


Fuel turbine inlet TGT1(b) 
EY Ewen Z 

(a) Engines not incorporating MD263 or MD365 change. 
(b) Engines not incorporating MD263 change. 


a 


Figure 1-7, Temperature Transducer Allowable Voltage Limits (Sheet 1 of 2) 
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Temperature Transducer 


Oxidizer turbopump dis- 
charge POTS (A- and B- 
sensors) 


Fuel turbopump discharge 
PFT1 (A- and B-sensors) 


Start tank gas TFT1 (A- 
and B-sensors) 


Helium tank gas NNT1 
Primavy FI package 
ECA No. 1 

Auxillary FI package 
Heat exchanger oxidizer 
outlet HOT2 (A- and B- 


sensors)(c 


Fuel bleed valve GFT1 (A- 
and B-sensors) 


Oxidizer blesd valve GOT2 
(A-sensor) (4 


Oxidizer bleed valve GOT2 
(B-sensor) 


Oxidizer turbopump bearing 


coolant POT4 


Fuel turbopump bearing 
pst (d) (e) 


ECA No. 2 


(c) Engines for SII stage, 


R-3825-4 


Initial Voltage 


Greater than 5,000 


Greater than 5, 000 


4,680 40,720 


4.680 40.720 


3,650 (+0.516, -0.623)]1.075 40.200 
3,650 (+0.516, -0,623)|1.075 +0. 200 
3.650 (+0.516, -0.623)]1.075 +0, 200 


2.050 (+0.400, -0.600)/1. 120 +0, 200 


Greater than 5,000 


Greater than 5. 000 


Greater than 5,000 


Greater than 5.000 


Greater than 5,000 


3.650 (+0.516, -0.623)/1.075 40.200 


(d) Engines not incorporating MD248 change, 
(e) Engines not incorporating MD172 change. 


Voltage Limits (vde) 


Low 
Calibrate 


1.075 +0, 200 


0.602 40.200 


1.120 +0. 200 


1,120 +0, 200 


0.440 +0, 200 


1.075 40.200 


1.075 40.200 


1,075 40,200 


0.415 40, 200 


High 
Calibrate 


3,950 30,200 


3,615 40.200 


4.110 40.200 


4.110 40.200 


3.950 40,200 


3.950 40.200 


3.950 +0. 200 


4.075 +0. 200 


3.448 40,200 


3.950 40,200 


3,950 20,200 


3,950 30,200 


3.622 40.200 


3.950 +0. 200 


Section I 


High-Low 
Calibrate 


3,505 40.225 


1,610 +0, 300 


2.932 10,226 


3,505 30. 225 


3,505 40.225 


3.505 40.226 


Figure 1-7, Temperature Transducer Allowable Voltage Limits (Sheet 2 of 2) 


1-205 


Section I R-3825-1B 


Input Requirements Output Limits 


Volts Frequency Volts Frequency 
Transducer (vac peak)| (Hertz) (vac peak) (Hertz) 
Fuel turbopump speed 5, 850 +5 5,850 +5 
Oxidizer turbopump speed 2,000 +20 2,000 220 
Main fuel flowrate 200 +20 200 +20 
Main oxidizer flowrate 200 +20 200 +20 
Redundant fuel flowrate (on engines not 200 +20 200 +20 
incorporating MD150, MD280, or MD281 
change) 
200 +20 200 +20 


Redundant oxidizer flowrate fon engines 
not incorporating MD150, MD280, or 
MD change) as ae 


Figure 1-8. Speed and Flow Transducer Function-Test Limits 


1-206 Change No, 1 - 22 September 1970 


Load 
(ohms) 


1, 000 
1, 000 
3, 000 
3, 006 
3, 000 


3, 000 


Section I 


R-3825-1B 


Ha Bee et 


BRESEERRERER, 
Sei So gaeeSSOGSee BEBE RERES RRR 


(WHO) SJONVLSISaa 


ENGINE HARDWARE TEMPERATURE (°F) 


J2-1B-38 


Figure 1-8A. Four-Way Valve (Ignilfon-Phase, Mainstage,and Start Tank 
Discharge) Solenoid Resistance Limits 


1-206A 


Change No, 1 - 22 September 1970 
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(NHO) SONVISISTY 


70 80 90 


ENGINE HARDWARE TEMPERATURE (°F) 


60 


8B. Three-Way Valve (Hellum Control, Helium Tank Emergency 


Vent, and Mixture Ratio Control) Solenoid Resistance Limits 


Change No, 1 - 22 September 1970 


Figure 1- 


1-2065 


Section I 


R-3825-1B 


110 
J2-1B-40 


ENGINE HARDWARE TEMPERATURE (°F) 
Figure 1-8C, Two-Way Valve (Start Tank Emergency Vent) Solenoid Resistance Limits 


(WHO) JONVLSISTS 


1-206C 


Change No, 1 - 22 September 1970 


902-7 


CLOT Atne G - g *ON aduLyD 
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Figure 1-8D. Electrical Control Assembly and Flight Instrumentation Packages Pressure Limits 
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Figure 1-8E, Spark Igniter Cable Pressure Limits 


§ January 1971 1-206E 


Change No, 2 - 


Section If R-3825-1B 


Primary Seal Helium Leakage 


Greater Than 9 scim But Less 
Than or Equal to 3f0 scim 


Secondary Seal Helium Leakage 9 scim or Less 


Acceptable 
(a) 


75 scim or Less Acceptable 


Greater Than 75 scim But Less Acceptable 


Than or Equal to 500 scim 


(a) Equivalent hydrogen boattasl leakage for each turbopump must be determined using measured 
helium leakage past both seals. Total equivalent boattail leakage for five turbopumps must 
not exceed 45,000 scim. 


ae I Sele a BO SR IE Se Nee 
Figure 1-9, Fuel Turbopump Primary and Secondary Seal Leakage Limits for SII-Stage Engines 


Primary Seal Helium Leakage 


Greater Than 10 séim But Less 
10 scim or Less 


Than or Equalto 360 scim 
Acceptable 


Secondary Seal Helium Leakage 


110 scim or Less Acceptable 


Acceptable Not Acceptable 


Greater Than 110 scim But Less 
Than or Equal to 600 scim 


Figure 1-10. Fuel Turbopump Primary and Secondary Seal Leakage Limits for SIVB-Stage Engines 


1-206F Change No. 2 - 6 January 1971 


R-3825-1B Section I 


Control Signal to 


Valve Motion Start Valve Motion 


Phase Valve (Milliseconds) (Milliseconds) 
Ignition ASI valve (open) “-- Fully open within 100 milliseconds 
after engine start signal, 
Fuel and oxidizer bleed --- Fully closed within 120 milliseconds 
valves (close)(a after engine start signal. 
Fuel and oxidizer bleed --- Fully closed within 200 milliseconds 
valves (close)(b) after engine start signal. 
MFV (open) 60 430 80 50 
MFV (open) 60 430 110 460 
STDV (open) 100 320 105 320 
MRCV (open) ”) 220 too") 175 4100 
MRCV (open) 320 s100"") 130 375 
Mainstage GG valve (oxidizer side) 140 +10 50 430 
(open)(c) 
STDV (close) ) 05 420 260 40 
STDV (close) ) 120 420 215 340 
MOV (open) 2) (t) 
First stage 50 420 50 226 
Second stage 465 +75 1,390 40 
MOV (open) (t) 
First stage 50 420 60 25/1) 
Second stage 610 +70 1,825 376 
MOV (open) !) (t) 
First stage 50 420 60 12500) 
Second stage 660 370 1,676 426 


(a) Engines tot incorporating MD333 change. 


(b) Engines incorporating MD333 change. 


(c) Plateau during opening mist occur at 60% 415% of indicated valve opening travel. 
(d) On engines not incorporating MD276 change and on which STDV 304386 has not been installed 


fs 2 spare, ' 

(e) On engines incorporatiig MD276 change or on which STDV 304386 has been installed as a spare. 

(f) First-stage travel must be.1722 degrees of valve opening. 

(g) Engttes incorporatttig MD231 change, | 

(h) Engines {ncorporating MD217 or MD172 change but not incorporating MD265 change. 

(i) Engines incorporating MD206 change} these MOV times must not be used on engines that will 
subsequently be statle tested at sea-level conditions, 

(n) The point determined by MOV second-stage ramp me (m{iliseconds) and thermostatic orifice 
flow (scfi) must be within envelope of figure 1-12, 

(o) Refer to Engine Log Book and obtain all MOV opening limes since installation of control orifice. 
The average valve time obtained from Engine Log Book information and sequence test being run 
must be within envelope of figure 1-12 for engines incorporating MD265 change. 

(p) Engines Incorporating MD371 change. 

(q) Engines incorporating MD366 change. 

(r) Measured from helium control valve energize signal, 


Figure 1-11, Valve Operating Time Limits (Sheet 1 of 2) 


Change No. 1 - 22 September 1970 1-207 


Section I R-3626-1B 


St et oe ae a TE, 


eS RS 


Control Signal to 


Valve Motion Start Vaive Motion 
Phase Vaive (Milliseconds) (MAlliseconds) 
Mainstage OTBV (close) (j) (j) 
(cont) (p) (s) 
MRCV (close)! 930 100°” 270 +100 
MRCV (close) 315 £10069) 120 +75 
MRCV (open)!?) 110 +75) 176 +100 
MRCV (open) 196 +1008) 190 476 
Cutoff OTBV (open) --- Fully open within 10.0 seconds after 
engine cutoff signal. 
MOV (close) 60 +15 120 +15 
MFV (close) 00 425 226 +26 
GG valya (oxidizer side) 125 (436, -45) 35 (+20, -25) 
(close) k 
GG mas (oxidizer side) 75 (425, -35) 35 (+20, -25) 
(cloge)(l 
GG valve (fuel side) --- (m) 
(close) 
ASI valve (close) --- ASI valve open signal must drop out 


within 100 milliseconds after engine 
cutoff signal. 


Fuel and oxidizer bleed wee Bleed valve closed signals must 
valves (open) drop out within 30 seconds after 
engine cutoff signal. 


MRCV (close) P)(a) --- Closed within 15 seconds after engine 
cutoff signal or 14 seconds after 
helium control valve deenergized. 


Total time from mainstage control valve to 80% of indicated valve travel must be 400 (+160, -50) 


milliseconds, but valve must be fully closed within 6 seconds after mainstage control signal. 
On etigines not incorporating MD164 change and where fast-shutdown vaive 657817-11 or 
§58127-11 has not been installed as 2 spare. 

On engines incorporating MD154 change or where fast-shutdown valve 567817-11 or 658127-11 
has been tnstalled as spare. 

Valve fuel poppet must be fully closed within 600 milliseconds after cutoff signal but must not 
close within 10 milliseconds after oxidizer poppet reaches fully closed position. 

Engines incorporating MD371 change. 

Engines incorporating MD366 change. 

Measured from MRCV control signal. 


Figure 1-11. Valve Operating Time Limits (Sheet 2 of 2) 


1-208 Change No. 7 - 9 March 1973 


R-3826-1B Section I 


8.32 
—— REQUIRED ENVELOPE 
\| FOR ENGINES NOT 
INCORPORATING 
\__MD268 CHANGE 
1,800 
eg de 8, 80 


REQUIRED ENVELOPE FOR ENGINES 
INCORPORATING MD265 ee 


; 7 | 


ORIFICE FLOW, SCFM 


SECOND-STAGE RAMP, MILLISECONDS 


J2-11-61 


Figure 1-12, Main Oxidizer Valve Second-Stage Ramp Time Versus Orifice Flow (Required Envelope) 
1-209 
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Figure 1-13, Engine Drying Limits 
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R-3826-1B ° 


ACCEPTABLE 
DRYING RANGE 
ABOVE CURVE 


(i,) ‘TUNLVASUNAL TUVMCUVE ANIONG 


MILLIMETERS OF MERCURY 


Figure 1-14, Hardware Temperature Versus Required Absolute Pressure 
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Section It 
Paragraphs 2.1 to 2.1.3.6 


SECTION Il 


GENERAL REQUIREMENTS 


SCOPE, This section contains general require- 
ments that support the authorized activities 
outlined in section I, These include engine 
fluid input, environmental, maintenance, oper- 
ational, and documentation requirements, 


2,1 FLUID REQUIREMENTS, 


2.1.1 The fluld requirement acceptabliity for 
the J-2 engine interface is as specified in para- 
graphs 2.1.2 through 2. 1.10 and as delineated 
in J-2 Engine Model Specification R-2168b3. 


2.1.2 PRESSURIZING AGENT REQUIRE- 
MENTS. 


2,1.2.1 Gaseous Hydrogen. 


a. Fluid specification: gaseous hydrogen 
(MIL-P-27201), 


b. Fluid temperature: chilled to meet start 
tank temperature conditions of paragraph 2. 1.7. 


c. Fluid cleanness: Gaseous hydrogen must 
be cooled to -260° F then passed through a 
filtration system equipped with a 10-micron 
nominal, 60-micron absolute, rated filter. 


2.1.2.2 Helium, 


a, Fluld specification: Helium (Bureau of 
Mines, Grade A), 


b. Fiuld moisture content: Hellum must 
have a moisture content lesa than that defined 
by a dewpoint of -80° F at standard atmos- 
pheric pressure. 


c. Fluid cleanness: Helium must be supplied 
from a loading system equipped with a 10- 
micron nominal, 50-micron absolute, rated 
filter. 


2.1.2.3 Gaseous Nitrogen. 


a. Fluid specification: gaseous nitrogen 
(MIL-P-27401), 


b. Fluid hydrocarbon content: Gaseous nitro- 
gen total hydrocarbon content must not exceed 
10 ppm. 


c. Fluld clennness: Gaseous nitrogen must 
be supplied from a system equipped with a 10- 
mere noniinal, 60-micron absolute, rated 

er, 


2.1.3 PURGE REQUIREMENTS, 


2.1.8.1 Engine Purge Regilrements for Static- 
Testing 8 age, The purge gas must be 
supplied to the engine at temperatures, pres- 


sures, flowrates, and sequence outlined In fig- 
ure 2-1, 


2.1.3.2 Englie Purge Requirements for Static- 
Testing SI Stage. The purge gas must be sup- 
plied to the engine at temperatures, pressures, 
flowrates, and seqtience outlined In figure 2-2, 


2.1.9.3 Brgite Piltge Requirements for Static. 
Testing 8 ra (A » These require- 
ments are applicable when the oxidizer dome 
purge through instrumentation port CO3a is 
used, The putge gas must be supplied to the 
engine at temperatures, pressures, flowrates, 
and sequence outlined in figure 2-3, 


2.1.3.4 Engine Purge Requiremorts for Fligh 
SIVB and SII Stages), The purge gas must be 
supplied to the engine at temperatures, pres- 


sures, flowrates, and sequence outlined in 
figure 2-4, 


2.1.3.6 Helluin Tank Purge Requirements, 
The engiie purges of paragraph 2, 1.3. 1 through 
2.1.3.4 satisfy the requireménts of this purge. 
If the helium tank ts purged Independently, the 
following requirements must be met: 


a. Media: hellum conforming to require- 
ments of paragraph 2, 1.2.2, 


b. Pressure: 1,600 psia maximuti as meas- 
ured in the tank. 


c. Temperature: ambient. 


d. Duration: Purge, as required, to reduce 
oxygen content In tank to one percent or less. 


igi 
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Section I 


PURGE 


TUNBOPUMP AND 
OAS GENERATOR 
(PURGE MANIFOLD 
SYSTEM) 


OXIDIZEN DOME AND 
GAS GENERATOR 
OXIDIZEN INJECTOR 
(ENGINE PNEUMATIC 
SYSTEM) 


OxIbIZER 


TURBOPUMP 
INTERMEDIATE 
SEAL CAVITY 
(ENGINE PNEUMATIC 
BYBTEM) 


OXIDIZER DOME 
FACILITY LINE TO 
NSTRUMENTA TION 

port co3a)W) 


THRUST CILAMBER 
JACKET (PURGE AND 
PRECONDITIONING 
THROUGH 

CUSTOMER CONNECT 
LINE ) 


2-2 


THRUST CHAMBER 
DIFFUSER 
(FACILITY LINE) 


PURGE 
PARAMETERS 


HELIUM, & agetio ) PatA, 
$0° TO 2 
SUSrORER CONNECT 
PANEL (6 8CFM 
REFERENCE )(4) 


ENE! Maas iat en f 


GINE 
Lc 


Neer, soo Path ain 
IMUM AE 0« F 
(230 Ha t PEERENCE) 
Stet CONTRO 

RGIZED AND Het LIUM 
Ar ENGINE HELIUM TANK 
FILL CUSTOMER CON 
NECT, 60 PsIA MIN. 
IMUM, 50 TO? 
(2,600 - 7,000 SCIMItEF) | 


NITHOGEN, 415-675 PStA, 
100° TO 200° F AT DOME 
DIFFUSER INLET (175- 
230 SCFM REFERENCE) 


HELIUM, 200 PBLA 
MAXIMUM, $0° TO 
200° F AT CUSTOMER 
CONNECT PANEL 

(80 SCFM MINIMUAT) 


HELIUM, a7. 49 PstA, 
80° TO 200° F AT 
CUSTOMER CONNECT 
PANEL (38 SCFM 
HEFERENCE) 


HELIUM, 1,000 PStA MAX, 
IMUM, «426° TO -300° F 
AT CUSTOMER CONNECT 
PANEL, 10-25 LB/MIN 


NITROGEN ; 40° F 
MINIMUM AT 
DIFFUSER INLET, 
0.1 LB/SEC 
MINTMU At 


R-3826-1b 


=] is “at 15 MIN 
( 


—| 45 MIN 


Sp 
Regge 


y(t) 


a: a ae a (a a es 


el 


FOLLOWING FUEL TANK 
PRESSURIZATION 


1-3 ron 


( upplixb BY ENGINE 


aELIUM TANK DURING 
CUTOFF TRANSIENT) 


SUPPLIED BY ENGINE 
HELIUM TANK DURING 
ENGINE REGULATON 
OPERATION 


43 MINUTES | 
MMINIMUA 


(a) 


‘TURBOPUMP AND GAS OLKERATOH FUBL INJECTOR 
PURGE (8 REQUIRED AT OPERATING PRESSURE AT 
CUSTOMER CONNECT PANEL WITIIIN 0,2 SECOKD 
OF ENGINE CUTOFF, PURGE MAY UE TUNED ON 
ANYTIME DURING MAINSTAGE OPERATION, 

IF TIME REQUINED TO ATTAIN PURGE OPERATING 
PRESSURE 18 GREATER THAN 0.3 SECOND, DRY 
TURHOPUMP SEAL CAVITIES AND GO FUEL MANIFOLD 
SYSTEM oft INCREASE PURGE TEMPERATURE TO 

{00° TO 200° F AND CONTINUE PURGE FOR A 
MINIMUM OF 2 HOURS PRIOH TO ANY SUNSEQUENT 
TEST, 


ADORT PRIOR TO ENGINE ATART. IF NECESSARY TO 
TERMINATE PRECONDITIONING PRION TO ENGINE 
START, THE 27-29 PStA HELIUM THRUST CHAMBER 
JACKET PURGE AND 418-675 PSLA NITROGEN OXIDIZER 
DOME PURGE (CO3a) MUST DE INITIATED AND 
CONTINUED UNTIL PRECONDITIONING 16 RESTARTED. 


Figure Z- 1, 


ABORT AFTER ENGINE 6TAnT, AN INSPECTION 
MUST BE MADE OF MAIN INJECTOR HARDWARE 
TU MAKE SURE THAT INJECTOR HARDWANE ts 
FREE OF FROST AND MOISTURE, tf TINS CANNOT 
DE DONE, A 10-MINUTE TUIHOPUMP AND GAS 
GENERATOR PURGE AND A 4$-MINUTE OXIbDIZEN 
DOME (Coja) AND THRUST CHAMBER JACKET 
PURGE AT 27-29 PSIA BIIOULD BE USED PRION TU 
STARTING PRECONDITIONING, 


PUNGE DIFFUSEIt KIT 0019078 MUST BE USED, 


DIFFUSER WATEIt FLOW ON, Nor Mone THAK 6 
SECONDS HUT NOT LESS THAN 3 BECONDS PRIOM 

TO TRUE ENGINE STANT. PUNGE OFF AT ENGINE 
STANT SIGNAL WITH A 1-2 SECOND PURGE OVERLAP 
UF COULANT, 


PURGE ON FOR DURATION OF FUEL LEAD. 


Engine Purge Requirements for Static-Testing SIVB Stage 


$2-40-13A 
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PURGE 
PARAMETEHS € 


HELIUM, 82-139 PSIA 2 MINUTES MINIMUM FOLLOWING 
TURDOPUMP AND s0°TO 20°F, AT ii FUEL TANK PRESSURIZATION 
GAS GENERATOR custoMten CONNECT 
(PURGE MANIFOLD =| PANEL orth 
BYSTEM) parE 


OXIDIZER DOME 
AND GAS GENERATOR 
OXIDIZER INJECTOR 
(ENGINE PNEUMATIC 
BYSTEM) 


CUTOFF TRANSIENT) 


_-}7— 1 BEC (SUPPLIED bY 
h7 ENGINE HELIUM TANK 
DUNG STANT AND 


OxIbIZER 
TURDOPU 


HELIUM TANK DURING 
ENGINE REGULATOR 
OPERATION 


SEAL CAVITY 
(ENGINE PNEUMATIC 
SYéTEM) 


ay on 
00 
hOt te to 406! x 
a orl REFERENGE) 
HE [ef OLY E 
EhnalzED ANG ARCA 
FILL CUSTOMER CON- 
NECT, PSIA 
MINIMUM, 86° 70 200° F 
(2,600 = 7, 600 acim REF) 


REFERENCE) 


HELIUM, 200 PSIA 
MAXIMUM, AMBIENT 
TEMPERATURE, AT 
CUSTOMER CONNECT 
PANEL ie SCFM 
MINIMUM) 


HELIUM, 1,000 PatA MAX 
tMUM, -440° TO -400' F, 
AT CUSTOMER CONNECT 
PANEL, 10-25 LB/MIN 


el suPPLinD BY ENGINE 


TitRUST CHAMBER 
JACKET (PURGE AND 
PRECONDITIONING 
THROUGH 

CUSTOMER CONNECT 
LINE E) 


ia TIME EXTERDED 5" -. 
AFTER ABORT (c) 


THRUST CHAMBER 


NITROGEN, 40° F 
(FACILITY LINE) 


T 
rein SUER: 
O1 mnt 
MIN 


i 
(a) TunDoPuM Ait Gad GkictOn FURL iNJEcron 
OPERATING Prites (e) Avot J Arian kNGINE START; wiunoiareLy 
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Figure 2-2, Engine Purge Requirements for Static-Testing Sil Stage 
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Figure 2-3. Engine Purge Requirements for Static-Testing SII Stage (Alternate) 


J] Woy}0ag 


QT “S286 -u 


CLOT AINE g - 8 ‘ON AdUBYD 


S-2 


(a) 


{b) 


5° TC 200° F AT CUSTOMER 


§0° TO 200° Fo" 
(2,600 TO:7,,000 SCI 


SIVB/SV REQUIRES THIS PURGE: TO BE: TURNED ON FOR 10 MINIITES AT CUTOFF 
OF ENGINE FIRST BURN. PURGE-IS REQUIRED TO BE AT OPERATING PRES- 
SUR® AT THE CUSTOMER CONNECT PANEL. WITHIN 0.2 SECOND. OF ENGINE: 
CUTOFF. IF ENGINE PURGE: PRESSURE CANNOT BE OBTAINED WITHIN THIS: 
TIME, THE PURGE MAY SE- TURNED ON ANYTIME DURING MAINSTAGE OPERATION. 
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Figure 2-4. Engine Purge Requirements for Flight (SIVB and SI Stages) 
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Section Il 
Paragraphs 2.1.3.6 to 2.1.4 


2.1.3.6 Start Tank Purge and Leak- Test 
Requirements, 

a, Median: gaseous hydrogen or helium con- 
forming to specification, cleanness, and mois- 
ture content requirements of paragraph 2, 1,2, 1 
or 2. 1, 2. 2. 


b. Pressure: 6500 psia maximum as meas- 
ured in tank. 


c. Temperature: ambient, 


d. Pressurization rate: See figure 2-12 for 
start tank maximum pressurization rate, 


e, Purge, as required, to reduce oxygen 
content in tank to one percent or less. 


f. If the start tank facility supply has oscil- 
latory pressure transients, the following 
relationship must be met: 


{xa < 20.0+ 0. 022P,, 


where 


f = frequency of oscillations in 
supply system, Hz 

a = peak-to-peak amplitude of 
oscillations in supply system, 


pai 
Pp = start tank pressure, psia 


a, Initiate oxidizer dome ard GG oxidizer 
injector helium purge at temperatures and pres- 
sures outlined in figures 2-1 through 2-4. 

Purge for 45 minutes just before starting nor- 
mal pre-propellant loading purges. 


b. Where applicable, the oxidizer domme ni- 
trogen putge (CO3n) may be substituted for 
helium purge of step a. (See figure 2-1.) 
Purgé for 45 minutes just before starting nor- 
mal pre-propellant loading purges outlined in 
figures 2-1 through 2-4, 


2-6 
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NOTE 


Steps o through f provide an alter- 
nate method of removing moisture 
if the thrust chamber temperature 
monitored at the main fuel injector 
temperature transducer (CFT2) is 
at or below 36° F, 


c. Place four 250-watt heating lamps inside 
thrust chamber, 0-5 inches below thrust cham- 
ber throat. Heat lamps must be directed at 
thrust chaniber injector, 


d, ‘Turn on heat lamps for 3 hours before 
loading propellants. During last 15 minutes of 
this period, purge oxidizer dome and GG ox!- 
dizur injector (engine pneumatic system) at 
pressures and temperatures outlined in figures 
2-1 through 2-4. 


e. After 3 hours of heat-lamp operation, turn 
off heat lamps and purges. Remove lamps from 
thrust chamber, 


f. Within 16 minutes after turning off heat 
lamps, start normal pte-test purge procedures 
outlined in figures 2-1 through 2-4, 


The engitie fuel system must be conditioned be- 
fore tanking propellants, by purging the system 
to all tnolatire and/or gases that could solidity 
or otherwise prove hazardous in contact with the 
quid hydrogen. The only substance other than 
hydrogen that may be left in the system is hellum, 
The procedure must tiake sure that the concen- 
tration of oxygen i the system is below the 
combustible limit (4 percent by volume). 


a. Media: helium conforming to require- 
ments of patagraph 2, 1.2.2, 


b. Pressure: 46 psia maximum. 


c. FloWrate: A maximum helium gos flow- 
rate of 70 scfm must not be exceeded through 
the fuel high-pressure duct. 


CAUTION 


Exceeding a flowrate of 70 satin may 
catise dry-spinning of the fuel flow- 
metéei, Dry-spinning in excess of 60 
seconds can result in damage to the 
flowmeter, 


d. Temperature: ambient. 


e. Duration: Purge, as required, to reduce 
oxygen content in system to 4 percent or less 
by volume, 


2.1.4 OXIDIZER FEED REQUIREMENTS, 


a. Fluid specification: IMquid oxygen 
(MIL- P- 26508), 


R- 3826-15 Section II 


b. Fluid cleanness: 


(1) Filtration; 72-micron nominal, 176- 
micron absolute, rated filters as determined by 
bubble-point testing. 


(2) Maximum total hydrocarbon content: 
75 ppm. 


(3) Maximum acetylene content: 1.5 ppm. 
c. Purity: not loss than 99. 2 percent. 


d. Particulate content: not to be Iiniited by 
total weight. 


e. Nominal fluid flowrate: 27, 600 tb/min 
at 230,000 pounds thrust or 27,066 Ib/min at 
225,000 pounds thrust. 


f, Fluid pressure-temperature: within limits 
of figures 2-6 through 2-7, 


g. Supply transient pressures: Maximum 
surge pressure at engine start and cutoff is 
132 psia. 


2.1.4.1 Oxidizer System Conditoning Require- 
ments for Static Test. The engine oxidizer sys- 
tem oxidizer inlet duct, oxidizer turbopump, 
high-pressure oxidizer duct to main oxidizer 
valve, and GG oxidizer line to oxidizer bleed 


line connection will be conditioned. 


a. Propellant in engine system before start: 
2 hours minimum for one-second fuel lead, one 
hour minimum for 3-second fuel lead, and 6 
minutes minimum for 8-second fuel lead. 


b. Oxidizer circulation duration (total): 120 
minutes minimum for one-second fuel lead and 
5 minutes minimum for 3- and 8-second fuel 
leads. 


ce, Duration of circulation with subcooled 
liquid at engine inlet before engine start: 3 
minutes minimum. 


d. Circulation flowrate: Oxidizer cli'culation 
flowrate and duration must be suffictent to ob- 
tain 8° F subcooled or colder (figure 2-8), 
measured at instrumentation port POTS, in oxi- 
dizer high-pressure duct before engine start. 


Paragraphs 2, 1.4.1 to 2.1.5 


e, Engine inlet propellant condition at engine 
start: within requirements of figures 2-5, 2-6, 
and 2-1, 


2.1.4.2 Oxidizer System Conditioning Require- 
ments for Launch, The oxidizer system inlet 
duct, oxidizer turbopump, high-pressure oxidizer 
duct to main oxidizer valve, and GG oxidizer 

line to oxidizer bleed line connection will be 


conditioned. 


a. Propellant in engine system before start: 
2 hours minimum for SIT stage, one hour mini- 
mum for SIVB-stage first start, and 3 minutes 
minimum for SIVB-stage second start. 


b. Oxidizer circulation system duration and 
flowrate: Oxidizer circulation duration and 
flowrate murt be sufficient to obtain temperature 
of 3° F subcooled or colder (figure 2-8), meas- 
ured at instrumentation port POTS, {n oxidizer 
high-pressure duct before engine start. 


c. Oxidizer circulation with subcooled Hquid 
at engine inlet before engine start: 3 minutes 
minimum. 


d. Engine inlet propellant condition at engine 
start: within requirements of figures 2-5, 2-6, 
2-6A, and 2-4, 


2.1.6 FUEL FEED REQUIREMENTS. 


a. Fluid specification: quid hydrogen 
(MIL-P-27201). 


b. Flufd cleanness: Liquid hydrogen must be 
supplied from a system equipped with 72-micron 
nominal, 176-micron absolute, rated filters as 
determined by bubble- point testing. 


c. Nominal fiuld flowrate: 6,046 lb/min at 
230,000 pounds thrust or 4,950 Ib/min at 
226,000 pounds thrust. 


d. Fluid pressure-temperature: within limits 
of figures 2-7, 2-9, and 2-10. 


e. Supply transient pressure: Maximum 


surge pressure at engine start and cutoff is 132 
psia. 
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OXIDIZEN NET POSITIVE SUCTION HEAD MINIMUM REQUIREMENTS 


NOTES: 1. FLIGHT REQUIREMENTS ANE BASED ON ZERO CONDITIONS. 
2. OSCILLATIONS MUST REMAIN ABOVE MINIMUM NPSH LINE, 
3 ENGINE OX{DIZEN INLET TEMPERATURE MUST NOT BE COLDER THAN 
+298 F, 
4. FOR ENGINE RESTART, MINIMUM NPSHt REQUIREMENT IS NOT APPLI- 
CABLE UNTIL STDV CONTROL SIGNAL, 


5, DASHED LINE MINIMUM NPSit APPLIES WHEN 0.004 TO 0.006 LB/SEC 
HELIUM iS INJECTED AT THE ENGINE INLET. HELIUM MUST NOT DE 
INJECTED BEFORE STDV OPEN CONTROL SIGNAL PLUS 2,0 SECONDS, 


40 —38,.3 FT 

' ‘hie 5 5 Oaiaee 
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OXIDIZER INLET PRESSURE REQUIREMENTS 


NOTES: 1. FLIGHT REQUIREMENTS ANE BASED ON ZERO G CONDITIONS. 


2. OSCILLATIONS MAY EXCLED THE UPPER LIMIT BUT MUST REMAIN 
ADOVE THE LOWER LIMIT. 


2, DASHED LINE MINIMUM PRESSURE APPLIES WHEN 0.00470 0.006 Lb/sEC 
HELIUM 15 (NJECTED AT THE ENGINE INLET. HELIUM MUST NOT BE 
ENECTED DEFORE STDV OPEN CONTROL SIGNAL PLUS 2.0 SECONDS. 


MAXIMUM PRESSURE FOR GROUND TESTING 
MAXIMUM PRESSURE FOR FLIGHT 
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ENGINES NOT INCORPORATING MD366 OR 
Mp371 CHANGE, NULL TO FULL OPEN PU. 


ENGINES INCORPORATING MD371 CHANGE, 
MRCV SET FOR EMR OF 4.8, 


ENGINES INCORPORATING MD146 CHANGE, 
MICV SET FOR EMR OF 4.5 TO 5.0. 
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Figure 2-5, Engine Start Requirements for Oxidizer Inlet 
2-8 Change No. 4 - 13 August 1971 


R- 3826-15 Section II 
Paragraph 2, 1. 6, 1 


NOTE 
MAINSTAGE VALUES ARE EFFECTIVE 3,0 BECONDS 
4 AFTER STDY OPEN CONTROL BIGNAL, 


(TT ENGINE MAINSTAGE 
OPERATING REGION 


(22222224 EXTENDED SAFE 
REGION FOR GROUND 
TESTING ONLY 


6200la Shee le 
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Figure 2-6, Engine Oxidizer Inlet Temperature Versus Inlet Total Pressure 


2.1.5.1 Fuel System Conditioning Requirements c. Duration of fuel circulation with subcooled 
for Static Test. The engine fuel system fue liqtdd at engine inlet before engine start: 3 
inlet duct, fuel turbopump, high-pressure fuel minutes minimum. 
duct to matin fuel valve, and GG fuel line to fuel 
bleed line connection will be conditioned. 
d. Circulation flowrate: 0.9 to 2.0 lb/sec. 

a. Propellant in engine system befot'e engine 

start! 30 minutes minimum for 1- and 3-second 


fuel loads and 5 minutes tninimum for 8-second e. Engine inlet propellant condition al engine 
fuel lead. 7 i requirements of figures 2-7, 2-9, 
and 2-10, 


b. Duration of fuel circulation (total): 6 
minutes minimum, 
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APPLICABLE WHEN 0,004 TO 

0,006 LB/SEC OF HELIUM [5 

INJECTED AT THE ENGINE INLET. 

2. MAINSTAGE VALUES BECOME 
EFFECTIVE 3,0 SECONDS AFTER 
STDV OPEN CONTROL SIGNAL, 

3. MAXIMUM PRESSURE [5 55 PSIA 

FOR GROUND TEST ONLY, 


REQUINED AT MIXTURE 
RATIO OF 5.5 


NEQUINED AT MIXTURE 
RATIO OF § OOR areN 


38,3, -208 
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ENGINE OXMIDIZER INLET TEMPERATURE, °F 


33,2, +208 
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ENGINE OXIDIZER INLET TOTAL PRESSURE, PSIA 
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Figure 2-0A, Engine Oxidizer Inlet 
Tomporaturo Vorsus Inlet Total Pressure 
(Engines With Holium Injection) 
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Change No. 4 - 13 August 1071 
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Section I 
Paragraph 2, 1,5,2 


4,1,5,2 Fuel System Conditioning Require- 
ments for Launch, The fuel system fuel inlet 


duct, fuel turbopump, high-pressure fuel duct 
to main fuel valve, and GG fuel line to fuel 
bleed Hine connection will be conditioned, 


a, Propellant in engine system before start: 
1/2 hour minimum for SIl-stage and SIVB-stage 
first start, and 3 minutes minimum for SIVB- 
stage second start, 


b. Duration of fuel circulation (total): 5 min- 
utes minimum for Sll-stage and SIVB-stage 


32 PSIA (FUEL) 
83 PSIA (OXIDIZER) 


26 PSIA (FUEL) 
18 PSLA (OXIDIZER) 


ey 


a7 PBIA (FUEL) 
45 PSIA (OXIDIZER) ~~ 


eta 
crcneee 


eeeoeonter cf 
ee Soo re ey 
nie 


eee 


: 
! 


hed 


es 
oe 


es ony 


a7 PSIA (FURL) 
33 PSA (OXIDIZER) ——”” 


26 PSIA (FUEL, 


) ( | 
[3 PSIA (OXIDIZER) | Jd PSTA (OXIDIZER) 
30 


38 410 45 


25 


R-3826 .1B 


first start, and 3 minutes for SIVB-stage sec- 
ond start, 


c, Duration of fuel circulation with subcooled 
liquid at engine inlet before engine start; 3 
minutes minimum, 


d, Circulation flowrate; 0,9 to 2.0 lb/‘sec, 


e. Engine inlet propellant condition at engine 
start; within requicements of figures 2-7, 2-0, 
and 2-10, 


— 37 PSIA (FUEL) 
55 PSIA (OXIDIZER) 46 PSU (FUEL) 
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R-3825-1B Section II 
Paragraph 2, 1,6 


2,1,6 HELIUM TANK CONDITIONING RE- c, Temperature; Temperature must be 
QUIREMENTS, within same temperature range as selected 
hydrogen start tank conditioning (paragraph 

a, Media: hellum conforming to require- 2.1.7). 


ments of paragraph 2, 1, 2,2, 


b. Pressure: 2, 800-3, 450 psia measured 
in tank at engine start. 
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Figuro 2-8, Oxidizer Turbopump Discharge Temperature Versus Pressure at Start 
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FUEL NET POSITIVE SUCTION HEAD MINIMUM REQUIREMENTS 


NOTES: |. FLIGHT REQUIREMENTS ARE BASED ON ZERO G CONDITIONS, 
2. OSCILLATION MUST REMAIN ABOVE MINIMUM NPSH LINE, 


3. ENGINE FUEL INLET TEMPERATURE MUST NOT HE COLDER 
THAN -424° F, 


4. FOR ENGINE RESTART, MINIMUM NPSH REQUIREMENT [3 KOT 
APPLICABLE UNTIL STDV CONTROL SIGNAL, 


NOTE 4 —————_——_— 


ENGINE START 


TIME FROM STDV CONTROL SIGNAL, SECONDS 


PURL INLET PRESSURE REQUITEMENTS 


NOTES: 1, FLIGHT REQUIREMENTS ANE BASED ON ZENO G CONDITIONS, 


2. OSCILLATIONS MAY EXCEED THE UPPER LIMIT BUT MUST 
REMAIN ABOVE THE LOWER LIMIT, 


MAXIMUM PRESSURE FOI GROUND TESTING 


T MAXIMUM PRESSURE FOR FLIGHT 
MINIMUM PHESIUNE FOR QHOUND TESTING 
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ENGINE FUEL INLET TOTAL PRESSURE, PSIA 
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TIME FROU{ STDV CONTROL SIGNAL, SECONDS 


ENGINES NOT INCORPORATING MD166 OR 
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ENGINES INCORPORATING MD371 CHANGE, 
10 MRCV SET FOR EMIOF 4,8. 


ENGINES INCORPORATING MDI60 CHANGE, 
MACV SET FOR EMICOF 4.8 108.0. 
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Figure 2-9. Engine Start Requlroments for Fuel Inlet 
2-12 Change No. 1 - 22 Septomber 1970 ; 
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AFTER STDV CONTROL SIGNAL, 
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Figure 2-10, Engine Fuel Inlet Temperature Vorsug Inlet Total Pressure 
Change No. 1 - 22 September 1970 2-13 


Section II 
Paragraphs 2.1.7 to 2,1, 7.2 


4,.1,7 START TANK CONDITIONING REQUIRE- 


MENTS, 


n. Media: gaseous tydrogen conforming to 
requirements of paragraph 2. 1.2.1. 


b, Pressurization rate: The following start 
tank pressurization criteria must be met: 


(1) When temperature and pressure are 
measured in start tank and inlet gas tempera- 
ture at start tank initial- fill customer connect 
is not known or has not been verified, see fig- 
ure 2-11 for required temperature and pressure 
and figure 2-12 (sheet 1 of 4) for maximum 
pressurization rate, 


(2) When temperature and pressure aro 
mensured in start tank and inlet gas tempera- 
ture at start tank initial-fill customer connect 
is known, seo figuro 2-11 for required tempera- 
ture and presssure and figure 2-13 (shoot 3 of 4) 
for maximum pressurization rate, 


(3) If the start tank facility supply has 
oscillatory pressure tranaionts, the following 
relationship must be mot: 


{xn s 20.040, oaaP, 


whore 
f = frequency of oscillations in 
supply system, Hz 
Ay = penk-to-pork amplitude of 
oscillations in supply system, 
psi 
Pp a start tank prossuro, psin 


fy =f (for f ¢ 1.0 Kz) 
fy =# 1.0 (for f > 1.0 Hz) 


c. Temperature and pressure: monasured in 
the start tank and within Hmits of figure 2-11 
at ongine start, 


a-14 
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2.1.7.1 Start ‘Tank Vent-and-Relief Valve 
Constraints. 


CAUTION 


A reverse differential pressure in 
excess of 30 psi on the vent section 
of the valve can result in damage to 
the control section diaphragm, 


a. Differential pressure; The pressure at the 
start tank vent-and- relief vaive drain must not 
exceed pressure at the start tank vent valve 
control by more than 30 psi. 


b, Actuation pressure: Unrestricted valve 
notuntion is allowed at a maximum actuation 
pressure of 686 psia, A maximum of 100 actu- 
ation cycles is allowed at actuation pressures 
between 686 and 621 psin, If pressure in the 
rango of 686-621 psin is appliod to the valyo 
control more than 100 times, tho start tank 
vont-and-rolief vaive must bo replaced, 


2.1.7.2 Start Tank Helium Refill Constraints 
(Engines Incorporating MD361 Change), On 
ongines Incorporating MDgOL chango, tho ongine 
start tank can bo replenished In (ght from a 


stage holium tank, Whon tho replenishing sys~ 
tom is used, the following constraints apply: 


a. The pressurization rate must be within 
the limits of figure 2-12 (sheet 2 of 4), 


b. During functional checkout of the system, 
the stage {ank pressure must be limited to 
2, 700-2, 800 psin when tho engine start tank 
prossure is ambient, and 1, 400-1, 460 psia 
whon the ergino start tank progsure in 1, 200- 
1,300 psin and temperature is -100° to -300° F. 
Those pressure limits will avold a possible 
overpressurization of the systems. 


c. During static test or Inunch preparation, 
the ropressurization control valve must not be 
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actuated if the atage helium tank pressure ts 
greater than the engine start tank pressure, If 
this constraint is violated, the engine start tank 
must be vented to remove the helium, and re- 
filled with hydrogen. 


d, Operational use of the replenishing sys- 
tem requires that refill of the engine start tank 
begin 30 seconds before engine start, 


2.1,8 THRUST CHAMBER PRE-CHILL 
REQUIREMENTS, 


a. Media: helium conforming to require- 
ments of paragraph 2,1,2.2. 


b, Pressure: 1,000 psia maximum, 
c. Flowrate: 10-265 lb/min, 


d, Duration (static test): Initiated a mintmum 
of 7-1/2 to 30 minutes before engino start and 
continuous until engine start. 


e, Duration (launch) for all stage ongines: 
Initiated a minimum of 7-1/2 minutes before 
booster ignition, The maximum duration of 
purge varies for gach stage application and is 
based on stage Iinitations, not engine require- 
ments, The maximum stage Imitation allows 
30 minutes of uninterrupted pre-ohill, Restart 
ongines have no thrust chamber pre-chill 
requirements, 


f. Temporature; -420° to -300° F measured 
at customer connect panel, The required tem- 
perature of the thrust chamber throat at engine 
start is -300° to 160° F for tho SIl-stago and 
SIVB-atago single start mission, and -300° to 
-80° F for the SIVB-stnage restart mission, 


Section II 


2,1,9 HEAT EXCHANGER OUTPUT CONDI- 
TIONS, 


2.1.9.1 Heat Exchanger Helium Output Condi- 
tions (SIVB Stage). Heat exchanger outlet tem- 
perature, presgure, and flowrate requirements 
must be within the mits specified in figure 2-13, 
The curves of figure 2-13 show the operating 
condition for an engine with maximum and 
minimum settings of the PU valve or MRCV, 


2.1,9,2 Heat Exchanger Oxidizer Output Condi- 
tions (SII Stage). Heat exchanger outlet 
temperature, pressure, and flowrate requiro- 
ments must be within the mits specified in 
figures 2-14 and 2-14A. Tho curves of figures 
2-14 and 2-14A show the operating condition 

for an engine with maximum and mintmum 
settings of the PU valvo or MRCV. 


2.1,10 FUEL TANK PRESSURIZATION CONDI- 
TIONS, Fuel tank pressurization, temperature, 
pressure, and flowrate requirements muat be 
Within limits specified In (igures 2-15, 2-164, 
and 2-168, Tho curves of figures 2-15, 2-16A, 
and 2-16B show the operating conditions fur an 
engine with maximum and minimum settings of 
the PU valve or MRCV. 
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AT DUTIAL ENGINE START FOR AN ENGINE TO BE RESTARTED 
GIVB/SV STAGE), THE START TANK PRESSURE MUST BE 1,225 «TS PSIA 
AND THE START TANK TEMPERATURE MUST BE -170° 230° F 


Figure 2-11. Start Tank Conditioning Requirements 
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Figure 2-12, Start Tank Maximum Pressurization Rate (Sheet 1 of 4) 
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Figure 2-12. Start Tank Maximum Pressurization Rato (Shoat 2 of 4) 
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Figure 2-13, Heat Exchanger Helium Output Conditions (SIVB Stage) (Sheet 3 of 6) 
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| Figure 2-13. Heat Exchanger Helium Output Conditions (SIVB Stage) (Sheet 4 of 6) 
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Figure 2-13. Heat Exchanger Helium Output Conditions (SIVB Stage) (Sheet 5 of 6) f 
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Figure 2-13. Heat Exchanger Helium Output Conditions (SIVB Stage) (Sheet 6 of 6) 
2-24B Change No. 1 - 22 September 1970 
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Figure 2-14. Heat Exchanger Oxidizer Output Conditions (SII Stage Engines 
Not Incorporating MD371 Change) (Sheet 1 of 6) 
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Figure 2-14. Heat Exchanger Oxidizer Oulput Conditions (SII Stage Engines 
Not Incorporating MD371 Change) (Sheet 2 of 6) 
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Figure 2-14, Heat Exchanger Oxidizer Output Conditions (SI Stage Engines [ 
Not Incorporating MD371 Change) (Sheet 3 of 6) 
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[ Figure 2-14. Heat Exchanger Oxidizer Output Conditions (SII Stage Engines 
Not Incorporating MD371 Change) (Sheet 4 of 6) 
2-28 Change No, 1 - 22 September 1970 
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Figure 2-14. Heat Exchanger Oxidizer Output Conditions (Sif Stage Engines | 
Not Incorporating MD371 Change) (Sheet 5 of 6) 
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| Figure 2-14. Heat Exchanger Oxidizer Output Conditions (SII Stage Engines 
Not Incorporating MD371 Change) (Sheet 6 of 6) 
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Figure 2-14A. Heat Exchanger Oxidizer Output Conditions (SII Stage Engines 
Incorporating MD371 Change) (Sheet 1 of 4) 
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Figure 2-14A. Heat Exchanger Oxidizer Output Conditions (SII Stage Engines 
Incorporating MD371 Change) (Sheet 2 of 4) 
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Figure 2-14A. Heat Exchanger Oxidizer Output Conditions (SII Stage Engines 
Incorporating MD371 Change) (Sheet 3 of 4) 
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igure 2-14A, Heat Exchanger Oxldizer Output Conditions (SIT Stage Enjines 
Incorporating MD371 Change) (Sheet 4 of 4) 

2-30D Change No, 1 - 22 September 1070 
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Figuro 2-15. Fuol Tank Prossurization Conditions (Engines Not 
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Figure 2-16. Fuel Tank Prossurization Conditions (Englnos Not [ 
Incorporating, MD366 or MD3871 Chango (Shoot 3 of 3) 
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Section II 
Paragraphs 2.2 tu 2.2.3 


2.2 ELECTRICAL REQUIREMENTS. 


2.2.1 AC POWER REQUIREMENTS. 


2.2.1.1 Ground Checkout Requirements. AC 


power required during checkout for obtaining 
electrical simulat.on on the pump speed trans- 
ducers and main propellant flowmeters are as 
follows: 


a. Maximum of 0,2 watt (cr each coil during 
period of simulation of 10 vac, single phase, 
200 +0.2 Hz, for flowmeter pickup simulation. 


b, Maximum of 0.2 wat’ wring period of 
simulation at 10 vac, single phase, 6,860 +5 Hz, 
for fuel pump speed transducer simulation, 


c, Maximum of 0,2 watt during period of 
simulation at 10 vac, single phase, 1,920 +2 Hz, 
for oxidizer pump speed transducer eliulation, 


2.2.2 DC POWER REQUIREMENTS, 


a. Control power: 360 watts maximum (at 
30 vde) for electrical control cireuits and sole- 
noids during start and powored flight, 24-31 vde 
during ongine start and 22-31 vde afler main- 
stage operation is achieved. 


b. Ignition power; 600 watts maximum (at 
30 vde) for a maximum of 12,0 seconds for 
ignition of AST spark plugs and GG spark plugs 
nt 24-31 vde, 


c. At initinl voltage application, voltage may 
be 32 vde maximum for a portad nat to exceed 
60 seconds, 


ad. Primary instrumentation system power: 


(1) Prossure transducers: 24 watts maxi- 
nyu (nt 32 vdeo) with a voltage rango of 24-32 
vdo and 1, 64 additional watts for onch trans- 
ducer undergoing clectrical simulation during 
the poriod of olectrical simulation, 


(2) Valve potentiometors: 0, 60 watt 
maximum, continuous at 6 vae, 


(3) Valve position switchos: 2,0 watts 
maximum at 32 with a range of 24-32 vde for 
ouch closed switeh, 


(4) ‘Tomporature transducer powor dopends 
on stago clroultry, 


Oo. Auxiliary Instrumentation system powor 
prossure transducers require 46 watts maximum 
(ul 52 vde) with a vollage range of 24-92 vde und 
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1, 54 additional watts for each transducer under- 
going electrical simulation during the period of 
electrical simulation, 


f. The de peak ripple voltage must not exceed 
2,1 volts for the engine control system and 0, 1 
volt for the instrumentation system when meas- 
ured with a peak reading vacuum-tube voltmeter 
in series witha 4,0-microfarad capacitor, The 
higher of the two values measured when the yolt- 
meter is successively connected for each of the 
two polarities must be considered the ripple 
voitage, The maximum voltage transient limits 
must Ye a 60-volt positive pulse with a time 
width of 10 microseconds and a repetition rate 
of 20 pulses per second, 


2.2.3 Q @) 
ELECTRICAL REQUIREMENTS GINES NOT 


LECTRICAL REQUIREMENTS (ENGINES NOT 
INCORPORATING MD366 OR MDZ7T1 CHANGE), 


t. Seryomotor fixed phase (SIVB stage): 
108-121 yac rms, 394-410 Hz, 36 watts maxi- 
mum at 121 vac rms and 304 Hz; poner factor, 
0,39 to 0.70; maximum current, 0,600 ampere 
rms, 

b, Servomotor fixed phase (SH stage); 108- 
121 vac rms, 304-410 Hz, 35 watts maximum 
at 121 vac rms and 304 Hz; power factor, 0, 30 
to 0,70, The maximum current is 0, 600 ampere 
rms, The Stage Contractor must make sure that 
the combination of the five PU valve current 
values on each stage doas not exceed the capn- 
bility of the PU computor. Whona current mons- 
uroment 18 obtained with the valve at ambiont 
temperature, use the following relationship to 
dotorminoe the cold valve current: 


J = (R, - Ry) (0. 00850) - 0, 106+1 


fe {m 
whore 

Vee = cold {ixed-phase current 
Ampoares) 

R a measurad control-phase 

t rosistance (ohms) at Tp, 

current 

Ry = monsured test lead resistance 
(ohms) 

Tem a monsurod fixed-phase curront 
(wmporos) 


¢ Soervomotor control phase: 40 vac rms 
maxtnum, 304-410 Hz, 16 watts maximum at 
40 vac rms and 304 Hz; power factor, 0.39 to 
0.70: maximum current, 0.800 ampere rms 
(based on not using center tap). 
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NOTE 


FOR TIME PERIOD FROM 10-60 SECONDS 
AFTER STDV OPEN SIGNAL, 5 SECONDS 
MUST BE ALLOWED AFTER A MIXTURE 
RATIO CHANGE TO REACH THE EXPECTED 
OPERATING BAND. 
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FUEL TANK PRESSURIZATION TEMPERATURE VERSUS FLOWRATE 


CUSTOMER CONNECT TEMPERATURE, °F 


2-34) 


NOTE 
#10 FOR TIME PERIOD FROM 10-60 SECONDS 
AFTER STDV OPEN SIGNAL, 5 SECONDS 
MUST BE ALLOWED AFTER A MIXTURE 
RATIO CHANGE TO REACH THE EXPECTED 
OPERATING BAND, 
-200 
“EMR = 5,0 
(0.4, -262) 
-260/-——¢ bork (3.0, -252) 
7, 0 oy 
(0.4 “39 UY | 
RRC AEE CML UME Ma (3,0, -272 
esososoeores eretezennteneserseel semanneeeeesenstans 
DRE KK III I NK IPO MOGI IIL II | 
aecenatano enateneesetessnateloneesetersesenetes 
~ 900 | ——~ BRS SRR ae RRS 
RRR RRS, (3.311) 
SS NS (3 ‘ 0, ” 3 33 
- 350 |-—— 
(0.4, -333) 
EMR = 4.5 
-400 
0 1 2 3 4 


FUEL TANK PRESSURIZATION FLOWRATE, LB/SEC 


Reese eR EEE eT Oe LO 
Figure 2-163. Fuel Tank Progsurization Conditions (nginos 


Incorporating MD3GG Change) (Shoot 1 of 2) 


Chango No. 1 = 22 Soptomber 1070 


i) 


J2-1B-62 


CUSTOMER CONNECT PRESSURE, PSIA 


R-3825-1B Section I 
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NOTE 


The center tap of the control-phase 
winding is located 38 turns from 
either end of the winding, and each 
half of the control-phase winding 
must have a de resistance of 8.2 
(+10 percent) ohms at 68° F. 


d. Phase relationship (electrical connector 
P38); For valve closing, fixed-phase voltage 
on pin R with respect to pin P leads control- 
phase voltage on pin C with respect to pin E, 
For valye opening, fixed-phase voltage on pinR 
with reepect to pin P lags control-phase voltage 
on pin C with respect to pin E. 


e, Listed voltages are rms values based on 
sinusoldal waveforms, One of the applied volt- 
ages may be nonsinusoldal, Ifa nonsinusoldal 
waveform js applied to the servomotor, the 
waveform niuat be passed througha wave ana- 
lyzer, the fundamental sinusoid must meet the 
voltage requirements, and the phase relation- 
ohip applies to the fundamental sinusoid, 


{. With the PU valve stalled, the required 
control-phase voltage must be determined by 
the following relationship: 


Vo " 115 Vat 8.4 
Ve \-0,236 +0, 0276¢- 0, 0001664" 


where 


Ve —-= control-phage voltage 

Vip = measured PU valve maximum 
threshold voltage 

Vr = mensured fixed-phaso voltage 


¢ = mensured-phaso relationship in 
degrees botwoon the tixed-phaso 
voltage and the control-phaso 
voltage with the PU valve stalled 


Tho Stago Contractor ostablishes whethor or not 
tho available computor voltage is grontor than 
tho calculated Vo for the PU valve. If tho 
available computer voltage is not greator than 
the calculated Vo for the PU valve, NASA will 
dotormino tho required nation. Tho oxtont of 
tho possible incompatibility ta limited by tho 
following: 


(1) Tho availablo computor voltago (Vo sind) 
muat bo a minimum of 16 vac for the PU valvo 
by tho above aquation, 


(2) Tho required PU valvo throshold volt- 
age (Vr) must bo a maximum of 15,1 vao, 
For PU valves toasted ns a componont (not In- 
stalled on an ongine) after 24 April 1060, tho 
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required PU valve threshold voltage (Vn) isa 
maximum of 12,0 vac. 


g. Steps e aus « apply at all motor operating 
temperatures that may vary between +300° and 
-6(* F as determined by measuring control- 
phase winding resistance. Power must not be 
applied to the motor if protective covers or 
insulation {s on the valve actuator, except insu- 
lation installed by Rocketdyne drawings or Modi- 
fication Instructions, Without liquid oxygen in 
the valve, operation may be programmed con- 
currently with power on, Before loading 
cryogenics, power must be applied to the fixed 
phase and the valve positioned to null for 0, 50 
hour minimum, With the PU valve closed, the 
resistance between connector P38 (pins JandK) 
and connectors P106 (pin D) and P107 (pin ¢) 
must have minimum resistance, With the PU 
valve open, the resistance between connector 
P38 (pins K and L) and connectors P107 (pin e) 
and P107 (pin E) must have minimum resistance, 


h. Valve response; Given a step command, 
the valve must travel stop-to-stop (6042 degrees) 
within 2, 2fi seconds maximum when the voltage 
and phago rolationship of the expression 


V,, + 8.4 
Va = ae —___t______, 
f -0, 0236 + 0,0276¢ - 0,000155% 


is available (if required by the PU valve motor). 


1, Feedback potontiometor: rogolution 0.16 
poke ont minimum} linearity +0,.60 porcent from 
est atraight line. 


j. Gearing backlash: 


(1) Powor goar train (motor-to-valvo gate); 
with motor ;inion gear locked, valve gato as- 
gombly backlash must not exceed ono dogree of 
aro, 


(2) Potontiomotor goar train (valve gato to 
potont omotor); with potontiomotor pinion gear 
ocked, valyo gato assombly backlash must not 
oxceud 0.60 dogreo of arc. 


CHANGE), 
n Powor: 21-31 vde and a maximum of 03 
watts whon commandod to tho low EMR position, 


b. Solonold arc supprossion: provided by 
Stage Contractor. 


9.2.4 SPARK IGNITER SYSTEM REQUIRE- 
, » Tho redundant high-tonalon spark 

ignition syatom ia required to catablish 

ignition in the GG and thrust chamber. 
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CAUTION 


Component and sequence tests of the 
engine must be scheduled tn accord- 
ance with the spark exciter duty 
cycle, Exceeding the operating time 
or repeating operations without the 
prescribed cool-off time can dam- 
age the spark exciters and require 
replacement of the ECA, 


a, Duty cycle constraints; The spark ex- 
citers are designed for a duty cycle of 10 sec- 
onds on and 5 minutes off or 5 seconds on and 
3 minutes off, This off-time interval must be 
obseryed when performing any sequence of en- 
gine tests in which the spark {gniters are ener- 
gized, to avold exceeding the recommended 
duty cycle, 


b, Operating specifications; During engine 
static testing, Spark Monitor/Overspeed Cutoff 
Panel G1045 monitors the interval between 
successive sparks and requires that the Interval 
be 25 milliseconds or less throughout the first 
half-second before giving & spark OK indication, 
If a no-go signal is recoived, review oscillo- 
graph data from spark monitor, The spark 
rate must average a minimum of 40 sparks per 
second for each second of operation, and there 
must be no more than 30 milliseconds between 
any two sparks, A maximum apark rate ts not 
specified because the maximum value te not 
critical to ongine operation, 


2.3 ENVIRONMENTAL REQUIREMENTS, 
2.3.1 ENGINE ENVIRONMENTAL CONDI- 


TIONS, The engine must bo dry and stored, to 
proclude exposure to rain, sand, dust, otc, and 
with tho thrust chamber longltudinal axis ina 
vortical or horlzontal position, Tho ambient 
temperature of the engine onvironment must be 
within -20° to +140° F oxcopt whon the engine 

is storod in the environmont spocified tn the 
MSFC-STD-496 or MSFC-STD-408, During 
ongine handling, with the engine installed tn 
Engine Contractor authorized handling equip- 
mont, the engine must not ho exposed to accolor- 
ation loads oxcooding 4g in any direction, All 
parts of the ongine that require protectlvo clo- 
sures or covors must be protected at all timos 
unlogs otherwise Indicated by tho applicable 
procedures or requirements tn this manual or 
by MSFC-STN-406 or MSFC-STD-408, Trans- 
port components or assemblies requiring rework 
or {inspection to an environmentally controlled 
nea bofore removing protective closures and/or 
covers. 
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2,3,2 DESICCANT ENVIRONMENTAL CONDI- 
TIONS, The J-2 engine closures require dealc- 
cant RB0295-001 (Rocketdyne) packaged in dust- | 
free, high-burst-and-tear-strength plastic bags, 
Desiccant used {n engine closures must not be 
reactivated. Packaged desiccant may be ob- 
tained in various unit sizes ranging from frac- 
tional units of 1/16, 1/3, and 1/2 to sizes of 1, 
2, 4, 8, and 16 units and may be used in any 
combination, 


2,3,2.1 Desiccant Storage. Desiccant must be 
stored in a sealed metal container having an air- 
tight door and an externally mounted humidity 
indicator with an indicating element capable of 
monitoring 20 percent relative humidity, or less, 
A caution must be stenciled direatly on the ex~ 
terlor of the container stating: "This container 
contains riolsture-absorbent desiccant, Do not 
open container except to remoye desiccant, Re- 
seal immediately, Take only the quantity re- 
quired for immediate use," If more than one 
size of desiccant is stored ina container, segre- 
gate units by packaging each size in separate 
plastic bags, The plastic bags may be closed 

in any manner that will provide ready access to 
the desiccant and that will eliminate the possl- 
bility of physical damage to desiccant bags, The 
relative humidity tn the storage container must 
be maintained at less than 20 percent relative 
humidity, If the 20-percont spot on the storage 
containor turns a color other than blue, the 
entire contents of the storage container must be 
replaced with a new supply of desiccant, Desic- 
cant removed from the storage eontalner and not 
Installed and sealed tna closure within a maxi- 
mum of 5 minutes, may be stored outside the 
container for a maximum of one hour If the 
desiccant is placed in a polyethylono bag (6-mil 
minimum thickness), Excess alr must bo 
squeezed from tho bag and the open end of the 
bag must bo folded, closed, and sealed with tapo 
bofore the 5 minutes lapse, 


2.3.2.2 Desiceant Installation, Desiccant must 
be stored ns outlined in paragraph 2,3, 2.1 until 
immadiately before installation, The time phase 
botwoon romoval of desiccant from storage and 
sealing ina protective closure must not exceed 
6 minutes, or dosiccant must bo discarded, 
Dostocant bags must bo handled carefully to 
provont tearing or rupturing the bags. Immadi- 
atoly before tnstalling desiccant tna closure, 
the desiccant bag must be wiped with a clean, 
hemmed, nylon cloth moistened with cleaning 
compound (MIL-C-81302), The quantity of 
deaiccant used inn particular closure ts 18 
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stated on the closure, Specific requirements 
for desiccant iv relation to the engine is as 


follows: 
WARNING 


Cleaning compound (MIL-C-81302) 
is volatile. Use in a well-ventilated 
area since the vapors displace the 
oxygen in the air, resulting in 
suffocation. 


a. When desiccant in an engine closure is 
replaced, inspect closure humidity indicator 
after 24 hours, If 30-percent humidity range 
spot shows color other than blue, replace 
desiccant and repent inspection after 24 hours, 

_ This inspection and desiccant replacement 
cycle may be repeated a maximum of five times 
before trouble analysis must be performed, 


b, When desiccated protective closures are 
removed from engine, compare number of bags 
and units with number recorded and account for 
all desiccant before processing hardware, Note 
condition of bags, If hardware contamination 
is suspected as a result of discrepant bags, 
verify condition of processing hardware, 


ce. Replace desiccant ench time desiccated 
closures are removed for more than 6 minutes 
unless desiccant or closure with installed 
desiccant is immediately placed in a desiccant 
storage container as outlined in paragraph 
2.3.2.1, 


ad. When the engine diffuser is installed, 
desiccant is not required in the thrust chambor 
oxit closure. Aftor engine diffuser ts removed, 
the quantity of desiccant specified on closure 
must be Installed, 


2.4 MAINTENANCE REQUIREMENTS, 


2,4,1 SEAL USAGE. Seals from connections 
that have beon disassembled must be replaced 
with Hke-servicenblo items when a visual in- 
spoction reveals contaminants, nicks, scratches, 
or any other defect that may impalr sealing ca- 
pability, Whon a joint is opened, prossuro- 
actunted Naflex seals must be ropinced, Ro- 
moved Naflex senls must be returned to Engine 
Contractor for disposition. 


2.4.2 FASTENER USAGE, Bolts removed from 
tho engine or components must bo replaced whon 
n visual inspection revenis damnge to the bolt- 
hend, grip, threads, plating, or dry-film lubri- 
cant, Undamaged bolts may be roused unless 
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otherwise specified, Nuts may be reused if 
threads and wrench flats are not damaged, Self- 
locking nuts may be reused if the locking feature 
still provides positive torque drag. Washers are 
reusable as long as the plating is not damaged 
and the surfaces are not deformed. Any engine 
fastener disturbed during performance of author- 
ized activities must be retorqued to its applicable 
torque value at the completion of that activity, 
Anytime the flange joint downstream of the GG 
oxidizer purge check valve is disconnected and 
reconnected, the 4 bolts securing the flange must 
be inspected ta make sure that a minimum ef one 
full thread protrudes beyond top of nut, 


2,4,3 FASTENER CROSS-TORQUE REQUIRE~ 
MENT, The cross-torquing method must be used 
for multifastoener application of flanges or joints, 
to apply evenly distributed axial loads to seals 
and gaskets, Torque must be applied in incre- 
ments of one third of the total torque to be applied 
until all fasteners are evenly torqued to the de- 
sired torque value, 


2.4,3A, CONDITION AND SECURITY OF JOINTS, 
Before connecting a joint, the condition of the 
seal, sealing surfaces, and joint fastoners must 
he inspecte’, The seal and sealing surfaces of a 
joint must be free of foreign particles, nicks, 
soratchos, and othor imperfections that could im- 
pair sealing capability. Thea thronads of a joint 
fastener and its mating threads must bo froo of 
damage, Installation of the seal, mating of the 
sealing surfaces, torquing of tho fasteners, and 
safatywiring of the joint fasteners must be in- 
spected and inspection recordsad whon mating of 
a joint is required in applicable paragraphs of 
this manual, 


2.4.4 DAMAGE DISPOSITION, All damnye to tho 
engino, regardless of the magnitude or nature of 
tho discropanoy, must bo considored as olthor 
ono of the following conditions: 


n, Acceptable without ropaly if within the ac- 
coptable damage Hmits specified in figures 1-3, 
1-4, and 1-5, 


b. Not aocoptable without ropalr or further 
ovaluntion to detormino an appropriate disposi- 
tlon. This typo of damage is idontifiod fn section 
I by tho ontry "Damngo 1s not allowable." Gon- 
orally, this applios to damngo for which no nc- 
coptable damage limits have beon formulated, 
Each damage occurrence must bo ovaluated on an 
Individual basis in accordance with the authorized 
sito discrepancy roporting system. 
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2.4.6 COMPONENT REMOVAL AND INSTAL- 
LATION CONSTRAINTS, Authorized and ap- 
proved procedures and equipment must bo used 
for component removal, replacement, and 
reinstallation, Field modifications of approved 
ECPs and inspections by EFIRs may be done at 
any ‘lald location, Removal and reinstallation 
or replacement of components or assemblies 
listed {n figure 2-16 affects engine performance 
or allnement, Replacement requires Engine 
Contractor Engineering analysis and NASA EPO 
approval, Components or assemblies not listed 
in figure 2-16 may be removed, reinstalled, or 
replaced without affecting engine performance 
or alinement. 


Component Removed 
or and 
Assembly Reinstalled Replaced 
Le tT 
Thrust chamber (a) (a) and (b) 
assembly 
Thrust chamber in- (a) (a) and (b) 
jector assembly 
Heat exchanger (b) 
Gimbal bearing (a) (a) 
Oxidizer turbopump (b) 
Fuel turbopump (b) 
Propellant or hot- (tr) 
gas system 
orifices 
GG injector oxidizer (b) 
poppet assembly 
GG oxidizer supply (b) 


line 


(a) Affects engine alinement. 
(b) Affects engine performance. 


Figure 2-16. Component Removal, Rein- 
stallation, and Replacement 
Constraints 
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2.4,6 LOCKWIRE REPLACEMENT, Lockwire 
removed for authorized activities must be re- 


placed at completion of those activities, 


2.4.7 COVER AND CLOSURE REQUIREMENT, 
All parts of the engine requiring protective 
covers or clostires must be protected at all 


times unless covers are required to be off for 
an authorized activity. 


a. Install suitable protective closures and/or 
covers on components and assemblies {mme- 
diately after removal from engine. 


b. Install suitable protective closures and/or 
covers on joints of engine where a component 
or assembly {s removed, immediately after re- 
moval, 


c. Do not remove protective closures and/or 
covers from components, assemblies, or engine 
joints until immediately before installation of 
components and assemblies on engine. 


d. Tape alone does not constitute an engine 
closure, Do not use tape in direct contact with 
engine mating surfaces, fluid surfaces, or on 
threads. 


e. Do not use damaged covers and closures 
on the engine, 


2.4.8 ENGINE SOFT GOOD VERIFICATION. 

An age-control log for component synthetic rub- 
ber is provided in each Engine Log Book, listing 
the replacement dates for all synthetic rubber 
parts used in the engine. The replacement date 
is the installation date of the synthetic rubber 
part plus 40 quarters, If it becomes necessary 
to replace snythetic rubber parts, the replace- 
ment date must be recorded in the Engine Log 
Book. 


2.4,9 ENGINE ORIFICE VERIFICATION, En- 
gine valve timing orifices, as recorded in each 
Engine Log Book, must agree with the external 
identification of each orifice installed in the 
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ongine. In ease of conflict between the orifice 
diameter, ag recorded In the Engine Log Book, 
and the external identifiention of an orifice, the 
orifice must be removed from the engine and 
the orifice diameter mensured, If the actual 
orifice diameter differs from that recorded in 
the Engine Log Book, Engine Contractor Field 
Engtneering must be notified for disposition. 


2.4,10 CLEANNESS REQUIREMENT FOR EX- 
TERNAL CONNECTIONS. All components and 
lines that transfer fluids to engine systems 
must meet cleanness requirements of engine 
system hardware before connection to the en- 
gine system. 


2.4.11 SYSTEM INTERCONNECTION CON- 
STRAINTS. Systema that transfer fluids to the 
engine must be identified and/or plumbed, un- 
less otherwise specified, so that fluids cannot 
intermix or systems cannot be inadvertently 
interconnected. 


2.4.12 HARDWARE ATTACHMEN'T CON- 
STRAINTS. Engine Contractor concirrence 
must be obtained before any additional lines, 
brackets, clamps, or other hardware is at- 
tached to the engine. Attaching additional lines, 
brackets, clamps, or other hardware to the 
engine without Engine Contractor analysis may 
result in reduced engine reliability. 


2.4.13 VENT PORT CHECK VALVE REPLACE- 
MENT CONSTRAINTS, Removed vent port 
check valves that are to be replaced, must be 
low-temperature tested and vacuum dried before 
being returned to stock, When a vent port check 
valve is replaced, it must be verified that the 
replacement valve has been low-temperature 
tested, vacuum dried, and the required prein- 
stallation testing has been accomplished. 


2,4,14. EQUIPMENT, TOOLS, AND MATER- 


IAL USAGE CONSTRAINTS, All ground support 
equipment and special tools used on the engine 
must be complete, undamaged, and meet the 
engine system cleanness reqtiirements. Ground 
support equipment and special tool description, 
operation, and maintenance information {s in 
R-3625-5, All mater{als used on the engine 
must be compatible with the applicable engine 
system and conform to those listed in the 
procedures, 
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2,6 OPERATIONAL REQUIREMENTS, 


2.6.1 SAFETY DIRECTIVES, The tnstructions 
in this manual are the minimum requirements 
necessary to assure safety of personnel and 
prevent damage to equipment, 


2.6.1.1 Use of Precautionary Notes, ‘Through- 
out this manual, Caution and Warning notes are 
used to emphnsize important or critical instruc- 
tions when working with potentially dangerous 
materiais or conditions. ‘These precautlonary 
notes are used to direct attention to the follow- 
ing conditions: 


a. Warning: An operating procedure that, if 
not strictly observed, can result in personal 
injury or death, 


b. Cautton: An operating procedure that, if 
nyt strictly observed, can result in damage to 
eqtipment or hardware, 


2.5.2 SAFETY REQUIREMENTS FOR PRES- 


SURIZED SYSTEMS, A pressurized system 


includes the engine components that are pres- 
surized, the support equipment that provides 
and controls the pressure, and all inter- 
connecting plumbing, 


a. Make sure each system to be pressurized 
is equipped with a pressure relief device, to 
prevent system overpressurization, Make sure 
there ig no valve or other shutoff device between 
the relief device and the system under test, 


b. Before engaging in any pressure testing, 
post pressure-test-in-progress warnings, 


c. Do not leave controls unattended when a 
system is pressurized. 


d. Make sure test equipment hoses or lines 
are depressurized before disconnecting. 


e. Secure all test hoses connected between 
test equipment or faciltty and/or engine, to 
prevent hoses from whipping in event of 
accidental disconnection or line failure. 


f, Wear safety glasses or face shield when 
working in areas where systems are pres- 
surized, 
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g. When one or both of the following condl- 
tlons exist, make sure personnel stand behind 
safety barriers or ata safe distance from 
engine: 


WARNING 


Failure to observe this requirement 
can result fn injury to personnel. 


(1) More than 1,600 psig is supplied to 
engine hellum tank, 


(2) More than 260 psig ts supplied to engine 
helium tank, and engine hellum control valve is 
energized, (Not required at KSC) 


2.6.2.1 Safe Test Pressute Reqlltements for 
J-2 Engine Systems, The following pneumatic 
system safe operating pressure requirements 
are mandatory when personnel are in the area, 
These safety limits are applicable to the pneu- 
matic actuation portion of valves in the pneu- 
matic system and must be observed nat sites 
that have a restriction on pressure values over 
1/4 calculated burst pressure. When the pneu- 
matic system is pretisurized, the safe operating 
pressure is that of the component in the system 
with the lowest safe operating pressure, The 
Imiting components in the system are as fol- 
lows: 


Engine Safe 
Limiting Operating Operating 
Component Conditions Pressure (psig) 

Oxidizer and Helium con- 326 
fuel bleed trol valve 
valves enerjiized 
Start tank dis- — Ignition- 250 
charge valve phase con- 

trol valve 

energized 
GG control Mainstage 250 
valve control 

valve 

energized 
Pneumatic Helium 346 
accumulator control 

valve 

energized 
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2.6.3 SAFETY REQUIREMENTS FOR ELEC- 


TRICAL SYSTEMS, 


n. Deenergize circuits before working on 
electrical components or cabling, Electrical 
power may be applied to the ongine during leak 
test of the ECA tf spark exciters and engine 
control circuits are not energized when the ECA 
is under vacuum, 


b, Before connecting a power source to elec- 
trical equipment, place circult breakers con- 
trolling the power source, and all switches on 
electrical equipment, in off o1 deenergized 
position. 


c, Do not leave electrical controls unattended 
when an electrical system is energized, 


d, Ground engine and electrical consoles to 
a common ground with separate ground cables, 


2.6.4 SAFETY REQUIREMENTS FOR TOXIC 
SOLVENTS, The fluids specified for tse in this 
manual are considered to be the least hazardous 
for the application indicated, The flutds used, 
associated hazards, and required safety 


precautions are as follows: 


n. Trichloroethylene (MIL-T-27602), trichlo- 
roethane (MIL-T'-81633), trichloroethane 
(Federal Specification O-'T-620) and equivalent 
solvents: 


(1) Trichloroethylene and trichlorocthane 
must be used in a well-ventilated area, and 
excessive inhalation of vapors must be avoided, 
Trichloroethylene and tricinloroethane give off 
vapors even at room temperature, and prolonged 
inhalation can produce narcotic effects on the 
nervous system. 


(2) Trichloroethylene or trichloroethane 
must not be allowed to contact skin for prolonged 
perfods since it can be absorbed through the 
skin. The liquid chemically dries the skin, 
leaving it susceptible to infection. 


(3) Safety glasses or a face shield must be 
worn while using trichloroethylene or trichlo- 
roethane, 


(4) A breathing apparatus must be worn 
while working with trichloroethylene or tri- 
chloroethane in confined or unventilated areas. 


(6) Trichloroethylene or trichtloroethane 
must not be exposed to excessive temperatures. 
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b. Cleaning compound (MIL-C-81302) and 
equivalent solvents: 


(1) Cleaning compound must be used ina 
well-ventilated area, and excessive inhalation 
of vapors must be avoided since it may cause 
dizziness, unconsclousness, or suffocation due 
to the oxygen-deficient atmosphere. 


(2) Cleaning compound must not be allowed 
to contact the skin for prolonged perlods. ‘The 
liquid chemically dries the skin, leaving it sus- 
ceptible to infection. 


(3) Safety glasses or a face shield must be 
worn when using cleaning compound, 


(4) A breathing apparatus must be worn 
when using cleaning compound in confined or 
unventilated arens. 


(5) Cleaning compound must not be ex- 
posed to excessive temperatures, 


2.5.5 SAFETY REQUIREMENTS FOR THRUST 


CHAMBER ENTRY, The following precautions 
must be observed when entering the thrust 
chamber to perform inspections associated 
with static test or launch operations. 


a. Prevent inadvertent pressurant or propel- 
lant admission into thrust chamber. 


b. Wear breathing apparatus when entering 
thrust chatnber. 


c. Support ladders used in thrust chamber 
and use protective padding on ladders, to pre- 
vent damaging thrust chamber tubes. 


d. Uso buddy system when entering the 
thrust chamber. 
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2.6.6 REQUIREMENTS FOR GROUND Sup- 
POR’ EQUIPMENT AND SPECIAL TOOLS, 

The ground support equipment and special tools 
used in the authorized activities in this manual 
must meot thelr respective test and inspection 
requirements before usage, Personnel who 
operate ground support equipment identified 
with an operator warning decal, plate, or tag, 
must be authorized and trained in the use of that 
equipment, This ground support equipment is 
identified in Rocketdyno technical manual proce- 
dures spealfying uso of the equipmont, 


2,6,7 HNGINH SHRVICH LIFE, ‘The total oper- 
ating service life of the engine {s 3,750 seconds 
of mainstage operation, The time period from 
STDV open control signal to engine cutoff sig- 
nal is used for recording engine operating time 
in Engine Log Book, 


2.5.8 COMPONENT SERVICE LIFH, ‘The cycle 
Mmit of the helium regulator assembly after the 
incorporation of MD333 change is 2,000 addl- 
tional cycles, New regulators incorporating 
MD333 change or regulators reworked with a new 
diaphragm and {ncorporating MD333 change have 
a service life of 6,000 cycles, A cycle is defined 
as an actuation and deactuation operation of the 
helium control valve with the helium tank 
pressurized, 


2.6.9 GIMBALING LIMITATIONS, The gimbal- 
-ing limitation of the customer connect tines and 


propellant inlet ducts and the gitmbaling Hmita- 
tion of the gimbal bearing are shown in figure 
2-17, The allowable gimbaling includes cycles 
accumulated tiider all conditions of engine usage, 
such as engine operating or nonoperating, pres- 
surized or nonpressurized, and chilled or non- 
chilled. A cycle is defined as elther (1) gimbal- 
ing from null position to a particular angle, then 
returning through null to the opposite angle and 
back to null or (2) gitibaling from null position 
to a corner angle, then around a square gimbal 
pattern throtgh the other three corner angles, 
then back to the original corner angle, and 


| (optional) back to null, Any gimbal movement 
i that is less than the defined cycle must be re- 
‘corded in the Engine Log Book as a half cycle. 


Figure 2-17 shows the percentage of design life 
expended for each cycle at a particular angular 
excursion, The percentage per cycle must be 
multiplied by the number of cycles at that par- 
ticular angular excursion to determine the cumu- 
lative percent of design life expended. For 
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square-pattorn gimbaling, the number of square: 
pattern cycles must be multiplied first by 1.6 

to obtain a corrected number of cycles. ‘To 
make sure that gimbaling imitations are not 
exceeded, the cumulative total percentages of 
design life expended must not exceed 100 per- 
cent. An example of calculations to determine 
design life expended for gimbal bearing (under 
typical conditions) follows: 


a. Series of gimbal cycles executed: 
(1) Two cycles at 0.6 degrees 


(2) Eight square-pattern cycles at 6.0 
degrees 


(3) Four cycles at 9.4 degrees 


b. Percent of design life expended per cycle 
(figure 2-17): 


(1) At 0.6 degrees, 0.0117 percent 
(2) At 6.0 degrees, 0.102 percent 


(3) At 9.4 degrees, 0. 28 percent 


c. Percent of design life expended for total 
cycles at each particular angular excursion (ie, 
percentages to be entered in Engine Log Book): 


(1) At 0.6 degrees: 2 x 0.0117 = 0.0234 
percent 


(2) At 6.0 degrees (square pattern): 
corrected number of cycles = 1.5 x 8 = 12, and 
14 x 0.102 = 1. 224 percent 


(3) At 9.4 degrees: 4 x 0.28 = 1.12 
percent 


d. Total cumulative percentages of design 
life expended for this series of gimbal cycles 
of gimbal cycles is 2.3674 percent (not entered 
in the Engine Log Book). 
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2.6.9.1 Glinbal Limit Constraints. Engine 
displacement, from the engine alined or null 
gimbal position, {6 Umited to +7. 6 degrees 
through each actuator plane about the gimbal 
bearing. Engine displacement in a square 
pattern is limited to 10. 6 degrees maximum, 


2.6.10 ENGINE CHECKOUT CONSTRAINTS, 


n. Protect engine openings, ports, fittings, 
and lines, to prevent the entry of foreign mate» 
rial, 


b. For uninstalled engine checkout, install 
oxidizer and fuel inlet duct supports, fluid cus- 
tomer connect nes support, and customer 
connect electrical harness support. 


c. Use suitable test lines or equipment con- 
nected to engine systems for service in the 
applicable system. 


d. Perform tests at ambient temperature 
unless otherwise specified. 


e. Verify acceptable leakage criteria, when 
leak-testing a flange connection provided witha 
leak detection port, using Pneumatic Flow Tester 
G3104 or leakage detection device with sensitivity 
equivalent to or better than the G3104. For seal 
rejection criteria, verify leakage using Pneu- 
matic Flow Tester G3104 as specified in step h. 


f. When leak-testing a flange connection pro- 
vided with a leak detection port, apply the flow- 
meter to the port for a minimum of 10 seconds. 


g. Convert Pneumatic Flow Tester G3104 
measurements to scim using standard of 70° F 
and 29,92 inches of mercury. 
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square-pattorn gimbaling, the number of square- 
pattern cycles mtist be multiplied first by 1.6 

to obtain a corrected number of cycles. To 
make sure that gimbaling imitations are not 
exceeded, the cumulative total percentages of 
design life expended must not exceed 100 per- 
cent, An example of calculations to determine 
design life expended for gimbal bearing (under 
typical conditions) follows: 


a. Series of gimbal cycles executed: 
(1) Two cycles at 0.6 degrees 


(2) Hight square-pattern cycles at 6,0 
degrees 


(3) Four cycles at 9.4 degrees 


b. Percent of design life expended per cycle 
(figure 2-17): 


(1) At 0.6 degrees, 0.0117 percent 
(2) At 6.0 degrees, 0.102 percent 


(3) At 9.4 degrees, 0.28 percent 


c. Percent of design iife expended for total 
cycles at each particular angular excursion (ie, 
percentages to be entered in Engine Log Book): 


(1) At 0.6 degrees: 2x 0.0117 = 0.0234 
percent 


(2) At 6.0 degrees (square pattern): 
corrected number of cycles = 1.6 x 8 = 12, and 
12 x 0.102 = 1.224 percent 


(3) At 9.4 degrees: 4x 0,28 = 1.12 
percent 


d. Total cumulative percentages of design 
life expended fur this series of gimbal cycles 
of gimbal cycles is 2.3674 percent (not entered 
in the Engine Log Book). 
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2.6.0.1 Gimbal Limit Constraints, Engine 
displacomont, from the engine alined or null 
gimbal position, is limited to 27, 6 degrees 
through each actuator plane about the gimbal 
bearing. Engine displacement in a square 
pattern is limited to 10.6 degrees maximum. 


2.6.10 ENGINE CHECKOUT CONSTRAINTS, 


a. Protect engine openings, ports, fittings, 
and Iines,to prevent the entry of foreign mate- 
rial. 


b. For uninstalled engine checkout, install 
oxidizer and fuel inlet duct supports, fluid cus- 
tomer connect lines support, and customer 
connect electrical harness support. 


c. Use suitable test lines or equipment con- 
nected to engine systems for service in the 
applicable system. 


d. Perform tests at ambient temperature 
unless otherwise specified. 


e, Verify acceptable leakage criteria, when 
leak-testing a flange connection provided with a 
leak detection port, using Pneumatic Flow Tester 
G3104 or leakage detection device with sensitivity 
equivalent to or better than the G3104. For seal 
rejection criteria, verlfy leakage using Pneu- 
matic Flow Tester G3104 as specified in step h. 


f. When leak-testing a flange connection pro- 
vided with a leak detection port, apply the flow- 
meter to the port for a minimum of 10 seconds. 


g. Convert Pneumatic Flow Tester G3104 
measurements to scim using standard of 70° F 
and 29, 92 inches of mercury. 
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Figure 2-17, Gimbaling Limitations 
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h. When no lenknge 1s speclfied for a flow- 
moter reading, use smallest tube of pneumatic 
flowtester. ‘The ball in the smallest tube of 
Pneumatic Flow Testor G3104 may move off 
the stop momentarily but must not remain above 
the stop. Leakage that is not sufficient to hold 
the ball above the stop is acceptable. 


1, When using leak-test compound, the orl- 
terlon described as "Leakage is not allowable" 
is satisfied when no bubbles form within one 
minute. 


WARNING 


The following procedure specifies 
trichloroethylene or trichloro- 
ethane, which are toxic solvents. 
Inhatation of thelr vapors or pro- 
longed contact with the I{quids can 
cause serious Injury or death, 


The following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use in a well- 
ventilated area since the vapors 
displace the oxygen in the air, re- 
sulting in suffocation. 


J. Before pressurizing the system to be 
tested, remove tape and protective film from 
in-place-tube weld joints. Use care when re- 
moving tape and protective film, to prevent 
scratching the tubing. Immediately after re- 
moving tape, clean affected area with clean 
nylon cloth dampened with trichloroethylene 
(MIL-T-27602), trichloroethane (Federal Speci- 
fication O-T-620), or cleaning compound 
(MIL-C-81302). 


NOTE 


Until successfully leak tested, a 
welded joint 1s considered an open 
port and, therefore, requires con- 
tamination protection. 


e An in-place-tube weld joint that has 
not been leak tested may be rewelded 
to obtain a leak-free weld joint. 
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k, Leak-test in-place tube welds with lenk-test 
compound (MSFC-SPEC~384) by applying com- 
pound and checking for bubble formation. 


1, When lenk-testing flight Instrumentation 
pressure transducers, apply leak-test compound 
to transducer flange weld connaction to pressure- 
sensing linc. "Leakage is not allowable. " 


m. Do not apply teak~test compound to helium 
regulator assembly. Any bubbles that may form 
as a result of inadvertently applying leak-test 
compound on the helium regulator assembly 
should be disregarded, since the integrity of 
the seals is checked during the engine helium 
supply system pressure-decay test and helium 
usage test, 


n. Remove leak-test compound with a clean, 
dry cloth after testing. 


o. When specified In section I to leak test 
braided flex sections of lines, use a hellum 
leak detector (Uson Model 600, Uson Corp, or 
A7-119, North American Rockwell Corp, or 
equivalent), Check braided flex sections 
covered with insulation by passing the detector 
probe across each joint of insulation to the line. 


p. When leak-testing valve-to-start tank 
joints, do not use leak-test compourid, since a 
false indication of leakage may be obtained, 
Gas emanating from under the start tank instila- 
tion cover may be caused from compression of 
entrapped air between tank and insulation and 
not from a defective tank. 


q. Ifa system ts disturbed or opened after 
completion of an authorized leak test, repeat 
the leak test on the disturbed or opened joint. 


r, Leakage at engine checkout test plate 
connections is allowable if no audible leakage 
is detected. 


8. Determine internal system leakage or 
component seal leakages with a flowmeter or 
by the pressure-decay method. 


Section II 


h, When no lenknge is specified for n flow- 
meter reading, use smallest tube of pneumatic 
flowtester, The ball in the smallest tube of 
Pneumntic Flow Tester G3104 may move off 
the stop momentarily but must not remain above 
the stop. Lenkage that is not sufficlent to hold 
the ball above the stop is acceptable. 


1. When using leak-test compound, the cri- 
terion described as "Leakage is not allowable" 
is satisfied when no bubbles form within one 
minute. 


WARNING 


The following procedure specifies 
trichloroethylene or trichloro- 
ethane, Which are toxic solvents. 
Inhalation of theit vapors or pro- 
longed contact with the Hquids can 
cause serlous injury or death, 


The following procedure spedifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use {tia well- 
ventilated area since the vapors 
displace the oxygen in the air, re- 
sulting in suffocation. 


j. Before pressurizing the system to be 
tested, remove taped ard protective film from 
in-place-tube weld joints. Use care when re- 
moving tape atid protective film, to prevent 
scratching the tubing. Immediately after re- 
moving tape, clean affected area with clean 
nylon cloth dampened with trichloroethylene 
(MIL-T-27602), trichloroethane (Federal Speci- 
fication O-T-620), or cleaning compound 
(MIL-C-81302). 


NOTE 


Until successfully leak tested, a 
welded joint is considered an open 
port and, therefore, requires con- 
tamination protection, 


e An in-place-tube weld joint that has 
not been leak tested may be rewelded 
to obtain a leak-free weld joint. 
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k. Lenk-test in-place tube welds with teak- 
test compound (MIL- L-26567) by applying com- 
pound and checking for bubble formation, 


1. When leak-testing flight instrumentation 
pressure transducers, apply leak-test compound 
to transducer flange weld connection to pressure- 
sensing line. ‘Leakage is not allowable. " 


m. Do not apply leak-test compound to helium 
regulator assembly, Any. bubbles that may form 
as a result of inadvettently applying leak-test 
compound on the helium regulator assembly 
should be disregarded, since the integrity of 
the seals is checked during the engine hellum 
supply system pressure-decay test and helium 
usage test, 


n. Remove leak-test compound with a clean, 
dry cloth after testing. 


o. When specified tn section I to leak test 
braided flex sections of \ines, use a hellum 
leak detector (Uson Model 600, Uson Corp, or 
A%-119, North American Rockwell Corp, or 
equivalent), Check braided flex sectiotis 
covered with insulation by passing the detector 
probe across each joint of insulation to the line. 


p. When leak-testing valve-to-start tank 
joints, do not use leak-test compound, since a 
false indication of leakage may be obtained. 

Gas emanating from under the start tank Insula- 
tion cover may be caused from compression of 
entrapped air between tank and insulation and 
not from a defective tank. 


q. Ifa system is disturbed or opened after 
completion of an authorized leak test, repeat 
the leak test on the disturbed or opened Joint. 


r. Leakage at engine checkout test plate 
connections {s allowable if no audible leakage 
is detected. 


8, Determine internal system leakage or 
component seal leakages with a flowmeter or 
by the pressure-decay method. 
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t. Remove protective closures as required 
fo Install test equipment. Closures and covers 
that do not have to be removed to Install test 
equipment are removed tn the applicable test 
procedure, 


ue Retain attaching hardware of protective 
closures for reinstallation, 


CAUTION 


Distortion of engine lines can result 
in unsatisfactory engine operation. 


vy. When test procedures specify disconnec- 
tion of engine hatd lines, use extreme care to 
prevent line distortion. Miscellaneous attach- 
ing hardware may be loosened or removed, as 
necessary, to obtain clearance required to in- 
stall and remove test plates if attaching hard- 
ware is reinstalled to the original configuration. 


CAUTION 


The reliability and durability of the 
engine can be adversely affected by 
rough treatment, such as stepping 
on or supporting weight on engine 
lines or components. 


w. Do not apply unnecessary loads to engine 
lines or components. 


x. When performing engine teak tests, if 
electrical power cannot be supplied through the 
interface, remote solenoid control box 
99-9019901 may be used to energize the engine 
control valves. 


y. When performing tests that require the 
engine to be in the components test mode, 
observe the followltig precautions to prevent 
burnout of the solenoid driver transistor biasing 
resistors in the ECA and to prevent inadvertent 
energization of the ignition-phase control 
solenoid when actuating the mainstage control 
solenold: 


(1) To prevent burnout of the solenoid 
driver transistor biasing resistors, electrical 
power for energizing the STDV control solenoid 
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(P64, ping), tgnition-phase control solenold 
(P64, pin R) and mainstage control solenold 
(P64, pin f) must be supplied from engine 
electrical connector P54, pin Y, 


(2) To prevent inadvertent energization 
of the ignitfon-phase control solenold when 
actuating the mainstage control solenoid, 
electrical power must be applied to electrical 
connector P54, pin y (component test lockout 
command) or electrical connector P61, pin j 
(engine cutoff command), 


2.6,10.1 Engine Checkout Requirements After 


Storage, When an engine is removed from 
storage after being stored {n accordance with 
MSFC-STD-496 or MSFC-STD-498, checkout 
of the engine is required, Refer to section I 
for post-storage requirements, 


2.5.11 THRUST CHAMBER EXIT IGNITER 
REQUIREMENTS FOR STATIC TEST, A 
gaseous hydrogen burner or a pyrotechnic 
igniter system must be used to prevent the 
accumulation of hydrogen around the engine 
between the engine start signal and the initia- 
tion of combustion in the thrust chamber, 


2.5.11.1 Gaseotis Hydrogen Burner Exit 
Igniter Requirements. The ignitex must be 
located approximately 6 tnches below the 30-35 
inches to the side of the thrust chamber diffuser 
exit and mounted downward at an angle of 30-40 
degrees, The igniter gaseous hydrogen feed 
system must deliver gaseous hydrogen at a 
flowrate between 0,001 and 0.0015 pound per 
second, The igniter must not be turned on 
before 10 seconds of engine start and must be 
turned off after engine main propellant ignition, 
If a spark igniter system ts used as the com- 
bustion initiator for the igniter, the spark 
igniter must be turned off at engine start signal 
to prevent possible interference with the instru- 
mentation system, 
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2.6.11,2 Pyrotechnic Exit Imiter Require- 


ments. If pyrotechnic igniters are to be used 

to prevent excess accumulation of hydrogen 
around the engine, pyrotechnic igniters 650580, 
or equivalent, are recommended. Those ig- 
niters have a heat-release rate of 60-65 Btu 

per second and a burn duration of 3-6 seconds. 
For single-engine static tests, two igniters 

must bo mounted dinmetrically opposite, approx- 
imately 6 inches below and 6-18 inches to the 
side of the thrust chamber diffuser exit. The 
radial firing planes must be parallel with the 
diffuser exit plane. For clustered-engine static 
tests, an ample number of igniters must be 
mounted to provide similar coverage of the exit 
plane; the igniters need not, however, be mounted 
diametrically oppogite. Protect wiring against 
the exhaust flame heat flux and make sure there 
is ample clearance for engine gimbaling. The 
exit igniters must be fired at engine start signal. 


2.5.12 FILM-COOLED DIFFUSER REQUIRE- 
MENTS. The engine must be equipped with a 
film-cooled diffuser for static testing at sea- 
level conditions. The coolant and purge supply 
requirements are as follows: 


a. Coolant: water supplied to diffuser at a 
minimum flowrate of 20 lb/sec through diffuser. 
During engine operation, the water pressure 
must remain above 20 psig. 


b. Coolant cleanness: water supplied from 
a system equipped with a 200-micron nominal, 
260-micron absolute filter. 


c. Purge media: gaseous nitrogen conform- 
ing to requirements of paragraph 2.1.2.3. 


d. Purge sequence: The purge must be 
sequenced as outlined in figures 2-1, 2-2, and 
2-3. 

2.6.13 ENGINE SIDE-LOAD RESTRAINING 
ARM SYSTEM OPERATING REQUIREMENTS. 
The restraining arm system must meet the 
following requirements during engine static 
test: Restrainer and stiff arms must not be 
used concurrently under any circttmstances. 
The gimbal actuator force, or equivalent, must 
be limited to 5,000 pounds maximum during en- 
gine start. (Ag an alternate criterion, the 
actuator must not cause a aide load in excess of 
1,000 pounds at the side load restrainer out- 
rigger attach point during side load conditions 
of engine operation. ) 


2.6.14 ENGINE RESTART REQUIREMENTS. 
The following are additional established require- 
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ments to provide satisfactory start and operation 
of the engine on the second start in flight or to 
domonstrate reatart in a static test series. 


a. For static test, the helium tank pressure 
must be a minimum of 1,950 pasta. 


b. During static testing, first firing must be 
a minimum of 60 seconds duration to provide 
correct refilling and pressurization of start 
tank, On engines not incorporating MD366 or I 
MD3"1 change, for flight applications, a mini- 
mum of 60 seconds of first 100 seconds of first- 
burn duration must be made with PU valve 
between null position and maximum mixture 
ratio position (valve fully closed). 


bA. On engines incorporating MD366 or 
MD371 change, for flight applications, a mint- 
mum of 60 seconds of the first 100 seconds of 
first-burn duration must be conducted with the 
MRCV in the high EMR position. 


c. Hold time between static tests must be a 
minimum of 45 minutes. 


d. Hold time before in-flight restart must be 
a minimuft of 80 minutes on engines incorporat- 
ing MD260 and MD361 changes or 2 hours 
(minimum) on engines not incorporating MD260 
and MD361 changes, and a maximum of 6 hours. 


e. On engines not incorporating MD366 or 
MD371 change, for engine restart at an elapsed 
time of 80 minutes from initial cutoff, engine 
PU valve must be held in null position during 
initial 60 seconds at first engine buri and between 
null and minimum mixture ratio position (valve 
open) during remainder of first burn. 


eA. On engines incorporating MD366 change, 
for engine restart at an elapsed time of 80 min- 
utes from initial cutoff, the MRCV must be held 
in high EMR position during first 60 seconds of 
first engine burn and in either the low EMR posi- 
tion or high EMR position during the remainder 
of first burn. 

f. On engines not incorporating MD366 change, 
engine PU valve muat be held in mihimtim mix- 
ture ratio position (valve open) until at least 
6 seconds after STDV open control signal for in- 
flight restart. 


g. On engines incorporating MD366 change, 
the MRCV must be held in the low EMR position 
(valve open) until at least § seconds after STDV 
open control signal for in-flight restart. 
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2.5.16 HELIUM REGULATOR OPERATION 
CONSTRAINTS, 


a. When engine helium regulator is operated, 
all actuations and deactuations of helium regu- 
lator and pressut'e level of each operation must 
be recorded in Engine Log Book, Helium Regu- 
Intor Assembly Operation Record. Operation 
of the helium regulator means actuating and 
denctuating the regulator by energizing and de- 
energizing the helfum control valve while the 
helium tank is pressurized. 


b. When the engine hellim regulator 13 
operated with a helium tank pressure of 650 
psig or greater and the hellum regulator outlet 
pressure (NN2) is monttored, the monitored 
outlet pressure must be 400 +25 psig. 


c. On engines not incorporating MD333 
change, the following requirements must be 
observed for operation of the engine regulator 
during engine checkout and operation: 


(1) Pressure in the engine helium tank 
must be less than 100 psig or greater than 
1,400 psig when the helium control valve is 
energized and less than 100 psig when the he- 
lium control valve is deenergized. During the 
sequence test, however, operation is automatic. 
(During preparation for launch, with over 3,000 
psig in helium tank, control safe pressure in 
tank by actuating helium control valve to vent 
tank. ) 


(2) Vent pressure from helium tanks as 
follows: 


(a) If pressure is greater than 1, 400 
psig or less than 100 psig, energize helium 
control valve. 


(b) If pressure is between 100 and 1,400 
psig and pressure cannot be increased, energize 
helium tank emergency vent control valve. If 
helium control valve is already energized, shut 
off helfum supply pressure; then engine nneu- 
matic system will bleed. 


Sectton II 
Paragraphs 2,5,16 to 2,6, 16A.1 


(3) After prelaunch hellum supply system 
pressure decay test, vent engine heltum tank 
only by energizing hellum control valve, Helium 
tank pressure must be greater than 1,400 psig 
before energizing the helium control valve, 


(4) To obtain regulator outlet pressure of 
less than 400 psig, energize hellum control 
valve with tank pressure below 100 psig; then 
incrense tank supply pressure to desired value, 


2,6.15A, START TANK PRESSURE CYCLE 
LIFE, The following procedure determines the 
current engine start tank minimum pressure 
cycle life based on fracture mechanics analysis. 
This procedure includes general criteria for 
evaluating the flaw growth and cycle itfe, 
specific data related to the individual tank 
manufacture for use in flaw size and cycle life 
calctilations, and an Engine Log Book work 
sheet for documenting the pressure cycle life 
and flaw growth calculation, A sample evalua- 
tion ts included to demonstrate the use of the 
procedure, 


2,6. 15A,1 GENERAL CRITERIA, A pressure 
cycle is defined by using several criteria, 
Figure 2-18 shows sample histories of sitnple 
and complex pressure cycles, The simple 
history invoives an initial monotonic pressure 
change from ambient pressure (Pmin) toa 
maximum pressure (Pmax), followed by a 
monotonic pressure change to Pmin. (The 
increase or decrease in pressure can either be 
smooth or in steps.) Such a pressure cycle 
would constitute one cycle from Pmi{n to Pmax. 


The complex history also has an inittal pressure 
increase (Pin) and a final pressure decrease 
(Pmax)+ However, the complex history involves 
intermediate cycling, To resolve the complex 
history into a series of cycles, observe the 
following rules: 


a. Consider only the pressure increase in 
evaluating a cycle, 


b. Include the major pressure cycle as one 


cycle from P to P 


min max’ 


c. Do not consider intermediate cycles with 


a P nin to Pe range less than 150 psig. 
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d. Do not consider major pressure cycles 
with Pane less than 700 psig. 


e. Define intermediate cycles from their 


local P ain to Pia x Tange, such as: 
1 cyclo of Pain > Prax 
1 1 
1 cycle of P - p 
ming MAX, 


f. Base the Pmaxy and Pmaxy values on the 
adjacent plateau preceding the nfinimum pres- 
sure. The plateau following the Pming and 
Pming pressure is part of the primary 

Pmin ~ Pmax cycle and must not be used for 
the local pressure range calculation, (See 
figure 2-18, ) 


g. Relate an intermediate cycle (Pmin - 
Pmax) to an equivalent 0 to Pmax cycle by 
using figure 2-18A, which relates the ratio (R) 
to an equivalent cycle (S), (R is defined as the 
ratio of Pmin to Pmax. Therefore, a cycle of 
Pminy to Pmax, {8 related through the R ratio 
and figure 2-18A to an equivalent fractional 
cycle 8j toa 0 to Pmax, pressurization. ) 


2.5.15A.2 The largest initial flaw after proof 
test occurs in the tank girth weld zone. The 
flaw size and cycle life calculations use the 
specific manufacturing information on each 
tank, The NAR Columbus tank has an 0. 21 inch 
girth weld and the Airite tank has an 0,138 inch 
girth weld, (See figures 2-18B through 2-18E,) 


2.5,15A.3 To evaluate the flaw growth per 
cycle, determine the equivalent 0 to Pmax 
pressure cycle, Use the Pmax pressu:‘e and 
the current maximum flaw size recorded on the 
work sheet (figure 2-18F) with figure 2-18B or 
figure 2-18D to obtain the flaw growth rate per 
cycle (da/dN). The flaw growth (Aa) for this 
cycle is then the equivalent cycle (S) times 
da/dN, A series of cycles (N) at the same 
value can be combined into an equivalent flaw 
growth (Aa) if thetr total increment of flaw 
growth (Aa) is less than 200 microinches 

(Aa = NxSxda/dN < 200). For combinations 
greater than 200 microinches, divide into groups 
of less than 200 microtnches (approximately in 
half if possible), The current flaw size is the 
accumulation of the initial flaw and the flaw 
growth for each cycle, The cycle life remaining 
at any specific flaw size for a specific 0 to Pmax 
cycle {s determined from figure 2-18C or 

figure 2-18E, 
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2.6,165A.4 FLAW GROWTH CALCULATION 
EXAMPLE, In this exainple flaw growth 
calculation for a typical engine, the prossure 
cycle history of the engine includes 10 cycles 
of various pressures, which are listed in 
column 2 of figure 2-18F (Sample J-2 Start 
Tank Pressute Cycle Life Work Sheet), The 
proof pressure for this tank was 1,850 psig 
and resulted {n an initial flaw size of 0, 1606 
inch or 160,600 microinches (figure 2-18B), 
which is recorded in column 7 of the work 
sheet, Using figure 2-18C, the remaining 
cycle life of 0 to 1,400 psig pressure cycles 
at the current flaw size of 160,60v microinches 
was determined to be 33 cycles, 


The flaw growth for each subsequent pressuriza- 
tion cycle is obtained next by referring to figure 
2-18B and using the Pmax pressure (1,240 psig 
for the first cycle) and the current flaw size 
(160,600 microinches for the first cycle), For 
pressurizations of 0 to Pmax (0 to 1,240 psig 
for the first cycle) the flaw growth {s equal to 
the flaw growth per cycle since R= 0 and 8 = 1, 
The current flaw size is obtained by adding the 
increment of flaw growth (Aa) to the previous 
flaw size. For the first cycle this ts 
Initial size 160,600 microinches (obtained 
from column 7 of work 
sheet) 


Aa +000,162 microinches ‘obtained 
______ from figure 2-18B) 

Current 160,762 microinches (recorded 

flaw size in column 7 of work 


sheet) 


Each pressurization cycle is handled the same 
way until the cycle at 560-1,100 psig is reached. 
In this case, an R factor and equivalent frac- 
tional cycle (8) of 0-1,100 psig pressurization 
are obtained, 


n= min. 650. - 9,500 
Pp 1,100 
max 


c 


This value is recorded in colutnn 3 of work 
sheet, The equivalent cycle /S) is then deter- 
mined from figure 2-18A to be 0.415. This 
value is recorded in column 4 of work sheet. 
Using the last recorded value in column 7 
(161,177) and figure 2-18B, the additional flaw 
growth for a 0-1,100 psig cycle is determined 
to be 75 microinches. This value is recorded 
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in column 6 of work sheet, Next, the incre- 
ment of flaw growth is determined by multiplying 
values in columns 1, 4, and 6 (1 x 0.416 x 76 = 
31 microinches) of work sheet, This value (31) 
is recorded in column 6, The current flaw size 
is then obtained by adding the column 6 value 
(31) to the last record value in column 7 
(161,177), This value (161,208) is recorded 

in column 7, 


The 4 cycles at 1,200-1,400 psig are caiculated 
the same way except they can be combined into 
one entry since their total combined increment 
of flaw growth is less than 200 mticroinch, 


Tho cycle life for the tank can be obtained at 
the end of any pressurization, Fot example, 
after the last tabulated pressutization, the 
flaw size is 162,053 microinch or 0,1621 inch. 
From figure 2-18C it can be determined that 
the remaining cycle life of 0-1,400 psig pres- 
surization is 29 cycles, 
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1 2.5.16 (Deleted) 


2.5.16A FLIGHT OPERATION CONSTRAINTS, 
WARNING 


Failure to adhere to the following 
constraints will result in fuel and 
oxidizer mixing, which could re- 
sult in vehicle loss, 


a. Apply engine cutoff power continuously 
when the mainstage control solenoid is ener- 
gized, to prevent the ignition phase control 
solenoid from energizing when the mainstage 
control solenoid ts actuated to dump oxidizer 
through the main oxidizer valve. 


b. When opening the main fuel valve or main 
oxidizer valve for dumping propellants, do not 
operate mainstage and ignition phase control 
solenotds simultaneously or in such a time 
seqiience as to cause fuel and oxidizer to mix. 
Engine cutoff power must be applied, to prevent 
the ignition-phase control solenoid from ener- 
gizing when actuating the mainstage control 
solenoid, 


2.5.17 STATIC-TEST INSTRUMENTATION 
REQUIREMENTS, If the instrumentation out- 
put is used for data reduction and/or engine 
performance verification during static testing, 
the instrument accuracy must meet the require- 
ments of figure 2-19, 
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Error 


Identification/ (Percent 
Instrumentation Parameter Calibration | of Full 
Tap Description Range Range) Time Period/Action/Notes 


PRIMARY FLIGHT INSTRUMENTATION 


CGi Thrust chamber 0-1, 000 40.5 Thrust chamber pressure 
pressure psia measurement is also pro- 
vided by stage-static-test 
instrumentation taps CG1 
and CGla. 


Ggc1(a) GG chamber 0-1,000 41.0 GG chamber pressure 
pressure psia measurement is also pro- 
vided by stage-static-test 
instrumentation tap GGla. 


NN1 Helium tank 0-3, 500 +2.0 Helium tank pressure 
pressure psia measurement {is also pro- 
vided to stage-static-test 
0-5, 000 instrumentation and on en- 
psia(b) gines incorporating MD269, 


MD282, MD296, MD313, _ 
MD314, or MD316 change 
to auxiliary flight instru- 


mentation. 

PF3 Fuel 0-1,500 £2.0 Fuel pump discharge 
pump dis- psia measurement is also pro- 
charge vided by stage-static-test 
pressure instrumentation tap PF2, 

PO3 Oxtdizer 0-2, 000 42,0 On engines incorporating 
pump dis- psia(c) MD237 change, oxidizer 
charge pump discharge pressure 
pressure 0-1, 500 mensureiment is also pro- 

psia vided to stage-static-test 


instrumentation tap POS. 


(a) On engines not incorporating MD237 change. 
(b) On engines {neorporating MD282, MD313, or MD316 change. 
(c) On engines incorporating MD172 change, 


Figure 2-19. Static-Test Instrumentation Requirements (Sheet 1 of 12) 
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Identification/ (Percent 
Instrumentation Parameter Calibration of Full 
Tap Description Range Range) Time Perfod/Action/Notes 


PRIMARY FLIGHT INSTRUMENTATION (cont) 


TFi Start tank 0-1, 500 +2.0 Start tank pressure 
pressure psia measurement is also pro- 
vided to stage-static-test 
0-3, 500(d) instrumentation and on en- 
psia gines incorporating MD260, 
MD282, MD206,'MD313, 
MD314, or MD315 change to 
auxiliary instrumentation. 
toile) Fuel turbine 0-1, 000 +2,0 Vuel turbine inlet pressure 
inlet pres-~ psia measurement is also pro- 
sure vided to stage-static-test 
instrumentation. 
CFT2 Main fuel -425° to +2.0 On erigines not incorporating 
injection -100° F MD262 change, main fuel 
CFT2a(f) temperature injection temperature is 
also provided by instrumen- 
tation tap CFT2a. 
cs1 Thrust cham- -360° to +2,0 
ber jacket +100° F 
No. 1 temper- 
ature 
CSia Thrust cham- -350° to +2.0 Temperature measurement 
ber jacket +100° F at thrust chamber jacket 
No. 2 temper- No. 2 instrumentation tap 
ature is required unless ten- 


perature measurement is 
made at thrust chamber 
jacket No. 1 instrumenta- 
tion tap CS1, 


(d) On englties incorporating MD282, MD206, MD313, MD314, or MD315 change. 
(e) On engines incorporating MD237 change. 


(tf) On engines not incorporating MD262 change. 


CD 


Figure 2-19. Static-Test Instrumentation Requirements (Sheet 2 of 12) 
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Identification/ (Percent 
Instrumentation Parameter Calibration of Full 
Tap Description Range Range) Time Period/Action/Notes 


PRIMARY FLIGHT INSTRUMENTATION (cont) 


GFT1 Fuel bleed -425° to +#2,.0 
valve temper- -375° F 
ature 
GOT2 Oxidizer bleed -300° to 42,0 Temperature measurement 
valve temper- -250° F at elther oxidizer bleed 
ature valve instrumentation tap 
GOT2 or oxidizer turbopump 
discharge instrumentation 
tap POTS is required. Of: 
engines incorporating MD248 
change, only one sensor of _ 
the dua!-element transducer 
is used for oxidizer bleed 
valve temperature measure- 
ment. 
NNT 1 Helium tank ~300° to 42.0 
temperature +200° F 
PFT1 Fuel turbopump  -425° to 42.0 
discharge -400° F 
temperature 
POT3 Oxidizer -300° to 12.0 Temperature measirement 
pump discharge = -250° F at efther oxidizer pump 
temperature discharge instrumentation 
tap POTS or oxidizer bleed 
valve instrumentation tap 
GOT2 ts required. 
TFT1 Start tank -350° to 42.0 
temperature +100° F 
TGT1 Fuel turbine 0° to 42.0 On engities tot incorjtorat- 
inlet tempera- 1,800° F ing MD237 change, fuel 
ture turbine inlet tetnperature 


meastirement is also pro- 
vided by stage-static-test 
instrumentation taps TG1a 
and TG1b. 


a 


Figure 2-19. Static-Test Instrumentation Requirements (Sheet 3 of 12) 
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Identification/ (Percent 
Instrumentation | Parameter Calibration of Full 
Tap Description Range Range) Time Period/Action/Notes 


PRIMARY FLIGHT INSTRUMENTATION (cont) 


TGT3g) Oxidizer tur- 0° to 42.0 
bine inlet 1,200° F 
temperature 

Tord (6) Oxidizer tur- 0° to 12.0 
bine exhaust 1,000° F 
temperature 

-- ECA tempera- -300° to 42.0 
ture +200° F 

-- Primary FI -300° to 42.0 
temperature +200° F 

PFV Fuel pump 5, 000- 42.0 Secondary (calibration) coil 
speed 30, 000 is used for stage measure- 

rpm ment; electrical signal is 
at patch-panel. 

POV Oxidizer 1,000- +2.0 Secondary (calibration) coll 
pump 12,000 is used for stage measure- 
speed rpm ments; electrical signal is 

at patch-panel. 

PFF Main fuel 1,000- 42.0 Main fuel flowrate measure- 
flowrate 10, 000 ment is also provided by 

gpm stage-static -test instru- 
mentation tap PFFa. 

POF Main oxidizer 300-4, 000 42.0 Main oxidizer flowrate 
flowrate gpm measurement is also pro- 

vided by stage-static-test 
instrumentation tap POFa. 
-- MFV position 0-100% Stage test applies to 
potentiometer trace. 
-« MOV position 0-100% Stage test applies to 
potentiometer trace, 
“+ GG control 0-100% Stage test applies to 
valve position potentiometer trace. 
-- Fuel bleed On-off 


valve position 


(g) On engines incorporating MD263 change, transducer port is plugged; on engines incorporating 
MD274 change, plug is replaced by a transducer. 


ee 


Figure 2-19. Static-Test Instrumentation Requirements (Sheet 4 of 12) 
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Error 
(Percent 
of Full 
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Identification/ 
Instrumentation 
Tap. 


Calibration 
Range 


Parameter 


Description Time Period/Action/Notes 


PRIMARY FLIGHT INSTRUMENTATION (cont) 


~- Oxidizer bleed On-off 
valve position 


-~ OTBV position 0-100% Stage test applies to poten- 
tiometer trace, 
“- ASI valve On-off 
position 
-- PU valve 0-100% 
position(!) 
| -- MRCV (m) Low EMR- 
position high EMR 
-- STDV position 0-100% 
-- Ignition bus 0-60 vdc Measurement range 0-60 vde; 
voltage engine bus upper limit 32 vde. 
-- Control bus 0-60 vde Measurement range 0-60 vde; 
voltage engine bus upper Hmit 32 vde. 
-- Engine ready On-off 
electrical 
signal 


o- Helium control On-off 
on electrical 
signal 


-- Ignition phase On-off 
control on 
electrical 
signal 


-- ASI spark on On-off 
electrical 
signal 


-- GG spark on On-off 
electrical 
signal 


-- Mainstage con- On-off 
trol on clectri- 
cal signal 


-- Start tank dis- On-off 
charge control on 
electrical signal 


ft On engines not incorporating ?!D366 or MD371 change. 
m)On engines {incorporating MD366 or MD371 change, 
Figure 2-19, Static-Test Instrumentation Requirements (Sheet 5 of 12) 
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R-3826-1B Section II 


Error 
Identification/ (Percent 
Instrumentation | Parameter Calibration | of Full 


Tap Description Range Range) Time Perlod/Action/Notes 


PRIMARY FLIGHT INSTRUMENTATION (cont) 


-- Ignition com- On-off 
plete electri- 
cal signal 


-- Mainstage OK On-off 
No. 1 pressur- 
ized electrical 
signal 


-- Mainstage OK On-off 
No, 2 pressur- 
ized electrical 
signal 


-- Mainstage OK On-off 
No. 1 depres- 
surized electri- 
cal signal 


-- Mainstage OK On-off 
No, 2 depres- 
surized signal 


-- Engine cutoff On-off 
vehicle electri- 
cal signal 


-- Engine cutoff On-off 
lock-in electri- 
cal signal 


AUXILIARY FLIGHT INSTRUMENTATION 


CF2 Main fuelin- 0-1,600 42.0 On eng{tied Incorporating 
jection pres- psia MD2$7 change, mali {uel 
sure injection piésalive teastire- 


ment {s also provided to. 
stage~statié-tést instrumen- 
tation, On engltiés not in- 
corporating MD237 change, 
main fuel injection pressure 
meastirement {s also pro- 
vided by stage-static-test 
instrumentation tap CF2a, 


CO3 Main oxidizer 0-1, R90 +2.0 
injection psia(b 
s 
paia 


(b) On engines incorporating MD282, MD313, or MD316 change. 


Figure 2-19. Static-Test Instrumentation Requirements (Sheet 6 of 12) 
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Section If R-3825-1B 


Error 
(Percent 

of Full 
Range) 


Identification/ 
Instrumentation 
Tap 


Calibration 
Range 


Parameter 
Description 


AUXILIARY FLIGHT INSTRUMENTATION (cont) 


GF4 GG fuel 0-1, 000 42.0 
Injection psia 
pressure 
GO5 GG oxidizer 0-1, 500 +2.0 
injection psiale 
pressure 0-1, 000 
’ 
psia 
He (h)(t) Hydrogen +2.0 
tap-off outlet 
pressure 
no14) Heat exchanger 0-1,600 +2.0 
oxidizer inlet psta(c 
pressure 0-1.000 
] 
psia 
NN1 Helium tank 0-3,500 42.0 
pressure psia 
0-5, 000 
psialb 
NN2 Hellum regu- 0-760 42.0 
lator outlet psia 
pressure 
PF5 Fitel pump 0-1,000 $2.0 
' balance psia 
piston cavity 
pressure 


(b) On engines Incorporating MD262;°MD313, or MD316 change. 


(c) On engines incorporating MDI72 change. ae 
(h) On engines not incorporatitig MD172 or MD206 change. 


Time Period/Action/Notes 


GG fuel injection pressure 
measurement is also pro- 
vided to stage-~static-test 
instrumentation. 


GG oxidizer injection pres- 
sure measurement is also 
provided to stage-static- 
test instrumentation. 


On engines ‘iifdorpordtiig’ 
MD269, MD282, MD296,° 
MD313, MD31i4, or MD315 
change, helfum tank pres- 
sure measurement is also 
provided to stage-static- 
test and primary flight in- 
strumentation. 


Helium outlet pressure 
meastirement is also pro- 
vided to stage-static-test 
instrumentation. 


Fuel punip balance piston 
cavity pressure menstire- 
ment is also provided to 
stage-static-test instru- 
mentation. 


(i) On engines not incorporating MD269, MD262, MD206, MD313, MD314, or MD315 change. 


(j) On engines not incorporating MD105 or MD194 change. 


Figure 2-19. Statie-Test Instrumentation Requirements (Sheet 7 of 12) 
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R-3826-1B Section H 


Error 
Identification/ . (Percent 
Instrumentation | Parameter Calibration | of Full’ 
Tap Description Range Range) Time Period/Action/ Notes 


AUXILIARY FLIGHT INSTRUMENTATION (cont) 


PO6 Oxidizer 0-50 42.0 Oxidizer turbopump primary 
turbopump psia seal pressure measurement 
primary is also provided to stage- 
seal static-test instrumentation. 
pressure 

PO8 PU valve 0-1, 500 42.0 
inlet pres- psia(c) 
sure 

0-1, 000 
psia 

POO PU valve 0-500 42.0 
outlet psia 
pressure 

TF1 Start tank 0-1, 500 +2.0 On engines incorportfing 
pressure psia MD269, MD282,:MD313, 

MD314, or MD316 change, 
0-3, 500(d) start tank pressure 
psia measurement {s also pro- 
vided to stage-static-test 
and primary flight instru- 
mentation, 

TG3 Oxidizer 0-200 +2.0 
turbine psia 
inlet 
pressure 

TG4 Oxidizer 0-100 42.0 Oxidizer turbine exhaust 
turbine psia pressure measurement ts 
exhaust also provided to stage- 
pressure static-test instrumentation. 

noTalk) Heat ex- -200° to 42.0 


changer ox{- 
dizer outlet 
temperature 


+500° F 


(c) On engines incorporating M172 change, 
(d) On engines incorporating MD282, MD296, MD313, MD314, or MD315 change. 
(k) On engines not {ncorporating MD1i00 chatige, 


Figure 2-19. Static-Trest Instrumentation Requirements (Sheet 8 of 12) 
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Section I R-3825-iB 


Error 
(Percent 
Parameter Calibration | of Full 


Identification/ 
Instrumentation 


Tap Description Range Range) Time Period/Action/Notes 
AUXILIARY FLIGHT INSTRUMENTATION (cont) 
~- Auxillary FI -300° to 42.0 
package +200° F 
temperature 
STAGE-STATIC INSTRUMENTATION 
CFa(e) Main fuel 0-1, 500 +2,0 Main fuel injection pressure 
CF2ala) injection psialc measurement is also pro- 
pressure vided to auxiliary flight in- 
0-1, 000 strumentation by tap CF2. 
psia 
CGla Thrust 0-1,090 40,5 Thrust chamber pressure 
chamber psia measurement is also pro- 
pressure vided to primary flight in- 
strumentation by tap CG1. 
GF4 GG fuel in- 0-1, 000 +2.0 GG fuel injection pressure 
jection pres- psia measurement is also pro- 
sure vided to auxiliary flight 
instrumentation. 
GGta(a) GG chamber 0-1, 000 +1.0 GG chamber pressure. 
pressure psia measurement 1s also pro- 
vided by primary flight 
instrumentation tap GG1. 
GO5 GG oxidizer 0-1,500 +2.0 GG oxidizer {njection pres- 
injection psia sure measttrement is also 
pressure provided to atixillary flight 
instrumentation, 
TFi Start tank 0-1, 500 42.0 Helium tank pressure 
pressure psia measurement is algo pro- 
vided to primary flight in- 
0-3, 500 strumentation, On ‘engines 
psia(d) incofpordting MD269, 


MbD282, Mb206,.MD313, 
MD314, ot MD316 change, 
helium tank pressure 
measurement is also pro- 
vided to auxiliary flight in- 
strumentatton, 


(a) On engines not incorporating MD297 change. 

(c) On engines incorporating MD172 change. 

(d) On engines {ncorporating MD282, MD296, MD313, MD314, or MD315 change. 
(e) On engines incorporating MD237 change. 


_ 


Figure 2-19. Static-Test Instrumentation Requirements (Sheet 9 of 12) 


Identification/ 
Instrumentation 
Tap 


Parameter 
Description 


R-3825-1B 


Calibration 
Range 


Error 
(Percent 

of Full 
Range) 


STAGE-STATIC INSTRUMENTATION (cont) 


NN2 


PF2 


PFS 


po2(a) 
pos(e) 


PO6 


(a) On engines not incorporating Mp237 change. 
(b) On engines incorporating MD282, MD313, or MD316 change. 


Helium tank 
pressure 


Helium regu- 
lator outlet 
pressure 


Fuel pump 
discharge 
pressure 


Fuel pump 
balance 
piston cavity 
pressure 


Oxidizer 
pump 
discharge 
pressure 


Oxidizer 
punip 
primary seal 
pressure 


0-3, 500 
psia 


0-5, 000 
pata(b) 


0-750 
psia 


0-1, 600 
psia 


0-1, 000 
psia 


0-2,000 
psin 


0-50 
psia 


(e) On engines incorporating MD237 change. 


42.0 


42.0 


+2,0 


42.0 


+2.0 


42.0 


Time Period/Action/Notes 


Section II 


a + catennenae sesananasains 


Helium tank pressure 
measurement {is also pro- 
vided to primary flight in- 
strumentation, On engines 
incorporating MD269, 
MD282, MD296, MD313, 
MD314, or MD316 change, 
helium tank pressure 
measurement {s also pro- 
vided to auxillary flight in- 
strumentation. 


Helium regulator outlet 
pressure measurement is 
also provided to auxillary 
flight instrumentation. 


Fuel pump discharge pres- 
sure measurement ts also 

provided by primary flight 

instrumentation tap PF3. 


Fuel pump balance piston 
cavity measurement is 
also provided to auxiliary 
flight instrumentation. 


On engines incorporating 
MD237 change, oxidizer 
pump discharge pressure 
measurement is also pro- 
vided to primary flight in- 
strumentation by tap POS. 


Oxidizer pump priniary 
seal pressure mensttement 
is also provided to auxillary 
flight instrumentation. 


Figure 2-19. Static-Test Instrumentation Requirements (Sheet 10 of 12) 
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(Error 


Identification/ (Percent 
Instrumentation | Parameter Calibration | of Full 
Tap Description Range Range) Time Period/Action/Notes 


STAGE-STATIC INSTRUMENTATION (cont) 


TGT 1a(a) Fuel turbine 0° to 42.0 Fuel turbine inlet tempera- 
TGT 1b(a) inlet tempera- 1,800° F ture is also provided by 
ture primary flight instrumenta- 
tion tap TGT1. 
TGT2 Fuel turbine 0° to 42.0 
exhaust 1,800° F 
temperature 
-- ECA tempera- ~300° to +2.0 
ture +200° F 
PFFa Main fuel 1, 000- +2.0 Main fuel flowrate measure- 
flowrate 10, 000 ment is also provided by 
gpm primary flight instrumen- 
tation tap PFF, 
POFa Main oxidizer 300-4,000 42.0 Main oxidizer flowrate 
flowrate gpm measurement is also pro- 


vided by primary flight in- 
strumentation tap POF, 


ENGINE-MONITORED INSTRUMENTATION PARAMETERS 


-- Thrust cham- 0-150¢ 
ber injector rms 
dome No. 1 
vibration 

-- Thrust cham- 0-150¢ 
ber injector rms 
dome No. 2 
vibration 

-- Thrust cham- 0-150¢ 
ber injector rms 
dome No. 3 
vibration 

ae Fuel pump 0-200 
inlet No. 1 ims 
vibration 

-- Fuel pump 0-200¢ 
inlet No. 2 rms 


vibration 


(a) On engines not incorporating MD237 change. 
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Identification/ 
Instrumentation 


Tap 


Parameter 
Description 


Oxidizer 
pump 
No. 1 
vibration 


Oxidizer 
pump 
No. 2 
vibration 


GG spark 
No. 1 
rate 


GG spark 
No, 2 
rate 


ASI spark 
No. 1 
rate 


ASI spark 
No, 2 
rate 


R-3825- 1B 


Calibration 
Range 


0-200¢ 
rms 


0-200g 
rms 


25 milli- 
seconds 
maximum 
between 
successive 
sparks 


25 milli- 
seconds 
maximum 
between 
successive 
sparks 


25 milli- 
seconds 
maximum 
between 
successive 
sparks 


26 milli- 
seconds 
maximttm 
between 
successive 
sparks 


Error 
(Percent 

of Full 
Range) 


Time Period/Action/Nutes 


ENGINE-MONITORED INSTRUMENTATION PARAMETERS (cont) 


Figure 2-19. Static-Test Instrumentation Requirements (Sheet 12 of 12) 


Section II 


2-59 


Sectton R-3826-1B 


2.6.18 ENGINE OPERATING LIMITS, 
Requirements for stage static test engine 
operating limits are outlined in figure 2-20, 
Requirements for operating Mimits aro ag 
follows: 


t. All engine operating Umits (mintmum 
and/or maximum valties or conditions) are 
required. Verification that the values or con-~ 
ditions remain within the mits specified is 
required, 


b. Minimum and/or maxtmum valies are 
required tnstrumentation and are assigned to 
any engine element or operational support 
element required to meet a specified condition, 
to gat maximum assurance of acceptable sys- 
tem performance. It is mandatory that at least 
one method exists for verifying each engine 
operating mit. 


c. Unless otherwise specified, the engine 
operating Hmits as listed apply to each engine. 


2.5.19 PURGE CONTROL VALVE OPERATION. 
On engines incorporating MD383 or MD384 
change, venting from the purge control valve 
drain line during purge control valve operation 
{3 normal, 


Venting occttrs whenever back presstitre builds 
up behind the drain Line orifice. This conditton 
may prevent the purge control valve from 
traveling to the full open position, which {s 
acceptable. 


2.5.20 OXIDIZER TURBOPUMP PRIMARY 
SEAL DRAIN LINE BURST DIAPHRAGM 

. CONSTRAINT, The oxidizer turbopump primary 
seal drain Ine burst diaphragm assembly must 
be replaced {f exposure to a differential pres- 
sure exceeding 10 psi is suspected. 


2-60 Change No. 7 - 9 March 1973 


Section IT 


Paragraph 2. 6. 18 


R-3826-1B 


2.6.18 ENGINE OPERATING LIMITS, Re- 
quiresnents for stage static test engine operating 
limits are outlined in figure 2-20. Require- 
ments for operating limits are as follows: 


n. All engine operating Himits (minimum 
and/or maximum values or conditions) are 
required. Verification that the values or con- 
ditions remain within the limits specified is 


required. 


Instrumentation 


Tap 


Engine/atage 
interface 


Engine/stage 
interface 


Engine/stage 
interface 


Engine/stage 
interface 


POT3 


Engine/stage 
interface 


TF1 


TFT1 


Description 


ENGINE PRE-START 


Oxidizer inlet 
pressure 


Oxidizer inlet 
NPSH 


Fuel {inlet 
pressure 


Fuel inlet 
NPSH 


Oxidizer turbo- 
pump discharge 
temperature 


Oxidizer and 
fuel inlet 
pressure 


Start tank 
pressure 


Start tank 
temperature 


See figure 2-6. 


See figure 2-5, 


See figure 2-9, 


See figure 2-9, 


See figure 2-8, 


See notes. 


See figure 2-11. 


See figure 2-11. 
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Operating Values 


b. Minimum and/or. maximum vailiab are 
required Instruthentation nnd are assigned to 
any engine element or operationnt support 
element required to meet a specified condition, 
to gain maximuni assurance of accoptable sys- 
tem performance. It is mandatory that at feast 
one method exists for verifying each engine 
operating Minit. 


c. Unless otherwise specified, the engine 
operating limits as listed apply to each engine. 


creed 


Time Pertod/Actlon/Notes 


Oxidizer circtilation flowrate 
and duration must be suffi- 
cient to obtain 3° F subcooled 
or colder in oxidizer high- 
pressure duct before engine 
start, 


The relationship between 
engine oxidizer and fuel inlet 
pressures must be within 
sife start region of figure 
2-7, 


Figure 2-20, Static-Test Operating Limits (Sheet 1 of 4) 


Instrumentation 


Tap 


Engine/stage 
interface 


Engine/stage 
interface 


Engine/stage 
interface 


Engine/stage 
interface 


POTS 


Engine/stage 
interface 


TFi 


TFT 1 


Deseription 


R-3826-1B 


ENGINE PRE-START 


Oxidizer inlet 
pressure 


Oxidizer inlet 
NPSH 


Fuel inlet 
pressure 


Fuel inlet 
NPSH 


Oxidizer turbo- 
pump discharge 
temperature 


t 


Oxidizer and 
fuel inlet 
pressure 


Start tank 
pressure 


Start tank 
temperature 


Figure 2-20. 


See figure 2-6, 


See figure 2-5, 


See figure 2-9. 


See figure 2-9. 


Sce figure 2-8, 


See notes. 


See figure 2-11. 


See figure 2-11, 


Operating Values 


Section If 


Maximum Time Perlod/Action/Notes 


Oxidizer circulation flowrate 
and duration must be suffi- 
cient to obtain 3° F subcooled 
or colder in oxidizer high- 
pressure duct before engine 
start. 


The relationship between 
engine oxidizer and fuel inlet 
pressures must be within 
safe start region of figure 
2-7, 


Static-Test Operating Limits (Sheet 1 of 4) 


Change No. 7 - 9 March 1973 2-60A/2-60B 


Instrumentation 
Tap 


NN1 


NNT1 


csi 


Engine/stage 
interface 


Engine/stage 
interface 


e@ 


Description | Minimum | 


R-3826-1B 


Operating Values 


ENGINE PRE-START (cont) 


Hellum tank 
pressure 


Helium tank 
temperature 


Ignition bus 
and control 
bus 


PU valy 
position @) 


MRCV 
position?) 


Thrust cham- 
ber jacket 
temperature 


2,800 psin 


See notes. 


Voltage ro- 31 vde 
quired to matn- 

tain a minimum 

of 24 vde during 

start load con- 


ditions 


Null -2° Null +2° 


See notes. 


~300° F -150° F 


ENGINE START TO ENGINE SHUTDOWN 


Oxidizer inlet 


pressure and 
temperature 


Fuel inlet 
pressure und 
temperature 


See notes. 


See notes. 


{a} Engines not incorporating MD366 or MD3'71 change. 
Engines incorporating MD366 or MD371 change. 


Maximum 


3,460 pain 


Sectton Il 


Time Period/Action/Notes 


Within same temperature 
range as start tank tempern- 
ture. 


During initial application of 
voltage to engine buses, maxi: 
mum allowable voltage is 32 
vde for a period not to exceed 
60 seconds. 


Ignition bus voltage require- 
ments are for n 6. 02-second 
maximum interval following 
ongine-start command (based 
on n one-second fuel lead). 


The null +2° position must be 
maintained until 5 seconds 
after STDV open control 
signal. 


Power must be supplied to 
fixed-phase winding of PU 
valve for a minimum period 
of 30 minutes before engine- 
start command. 


On engine incorporating MD371 
change, low EMR command 
must be given pre-start and 
maintained until 5 seconds 
after STDV open control sig- 
nal. On engines incorporating 
MD366 change, the MRCV 
must be maititained in the high 
EMR position until 5 seconds 
after STDV open control signal. 


Use maximum temperature 
of -80° F for 3 second fuel 
lead. 


Must be maintained to meet 
requirements of figure 2-6. 


Must be maintained to meet 
requirements of figure 2-10. 


Figure 2-20. Static-Test Operating Limits (Sheet 2 of 4) 
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Instrumentation Operating Values 


Tap Description {| Minimum [| Maximum | Time Pertod/Action/Notos 


ENGINE START TO ENGINE SHUTDOWN (cont) 


--- Diffuser cool- 20 psig “- Pressure measured at diffuser 
ant pressure instrumentation boss. On SII 

stage, a single measurement 
for all five diffusers is allow- 
able provided measurement 
can be used to determine when 
pressure decrenses below 20 
psig in any one diffuser. 


On engines not incorporating 
MD366 or MD341 chango, if 
diffuser coolant pressure drops 
below 20 psig, terminate test 
or command engine to a mint- 
mum mixture ratio of 6.0 
within 6 seconds. On engines 
incorporating MD371 change, 
if diffuser coolant pressure 
drops below 20 psig, terminate 
test or make sure MRCV is in 
high EMR (valve closed) posi- 
tion within 6 seconds. 


GGT1 Fuel turbine See notes. Automatic cutoff function 
inlet tempera- provided by GG hi-lo temper- 
ture ature cutoff unit. 


Minimum of 180° 430° F with- 
in 0.6 second of Maltistage 
control sigial, GG hi-lo 
temperature ctitoff units in- 
corporating MD2 change pro- 
vide the capability of attain- 
ing n lower temperature 
setting of 150° 30° F. 
Maximum of 2,000° 460° F 
between 0.5 and 3.5 seconds 
of mainstage contol signal, 
maximum of 1, 450° 460° F 
for remainder of test. 


PFV Fuel turbopumy -- 29,000 rpm) Automatic cutoff function pro- 
(5,800 +50 Hz) vided by spark monitor over- 
(b) speed cutoff panel required 

28,000 rpm for initial test of an engine in 

(6,680 +50 Hz) astage, for initial test follow- 
ing major component or cali- 
bration orifice replacement, 
and when an operational con- 
dition exists which could re- 
sult in termination of test by 
n fuel depletion cutoff. 


(a) 230K engines. 
(b) 225K engines. 


Figure 2-20. Static-Test Operating Limits (Sheet 3 of 4) ( 
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R-3826-1B Section II 


Instrumentation Operating Values 
Tap Description Minimum Maximum Time Period/Action/Notos 


ENGINE START TO ENGINE SHUTDOWN (cont) 


NN1 Helium tank 600 psia 3,460 pala Helium tank may be repres- 
pressure surized to prevent exceeding 
minimum limit. 
cal Thrust cham- See notes. On engines not incorporating 
ber pressure MD366 or MD371 change, 
or outrigger cutoff must be initiated if PU 
loads valve is not maintained be- 


tween -2 and +30 degrees 
until 730 psia thrust Samper 
pressure js observed, (¢) 


Thrust chamber pressure of 
730 psia must be observed 
prior ie outrigger detach- 
ment. (¢) 


When outrigger loads are not 
measured, engine operation 
must be terminated 10 seconds 
after STDV signal if 730 psia 
thrust chamber preg ure has 
not been observed. \¢ 


When outrigger loads are 
meastired, engine operation 
must be terminated if side 
loads greater than +3, 000 
pounds persist or recur for 
an interval of 10 seconds 
after STDV signal plus 10 
seconds, when measured on 
a graphic recorder with a 
frequency response of approx- 
imately 2-10 Hz. 


-- Vibration See notes. Cutoff level of 150g rms at 
safety cutofi 960-6, 000 Hz, with 70- 
millisecond delay time and 
360-millisecond storage 
time (accumulative), 


Three vibration safety cutoff 
units must be wired ina 
ternary system, which will 
require a cutoff signal from 
any two of the three tnits to 
effect an engine cutoff. Faitl- 
ure of only one unit must not 
effect an engine cutoff. 


(c) Pressure of 730 pala is applicable to sea-level operation. Observed or recorded measurement 
is 15 pai greater than actual due to purge bias effect. 


Figure 2-20. Static-Test Operating Limits (Sheet 4 of 4) 
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Section II 


2.6 DOCUMENTATION REQUIREMENTS, 
2.6.1 ENGINE LOG BOOK ENTRIES, An 


Engine Log Book must be maintained for each 
engine to provide accurate and current records. 
The custodian of the engine must maintain the 
Engine Log Book and verify that entries are 
made for those requirements specified in sec- 
tions Tand II, The Engine Log Book must 
accompany the engine whenever the engine is 
transferred, 


2.6.2 UNSATISFACTORY CONDITION RE- 
PORT SUBMITTAL, An Unsatisfactory Condi- 
tion Report (UCR) must be prepared by Engine 
Contractor Field Engineering personnel to 
report all significant discrepancies on a part, 
component, or engine. Detailed discrepancy 
information that 1s required to complete the 
UCR must be provided, if applicable, by the 
Stage Contractor, Engine-associated UCRs 
must be recorded in the Engine Log Book, 


2.6.3 CHECKOUT DATA. During the perform- 
ance of authorized tests specified in section I, 
test results must be recorded and submitted to 
the Engine Contractor upon request for entry in 
the Engine Log Book. 


2.6.4 STATIC TEST AND FLIGHT DATA. 


2.6.4.1 Static Test Engine Operating Limit 
Parameters, The test data on which engine 


Spectftcation Number 


MIL-C-81302B 
23 December 1968 


MSFC-SPEC-384 
MIL-P-25508E) 


Amendment 1 
30 April 1971 


Specification Title 


Cleaning Compound, Solvent 
Trichlorotrifluoroethane 


Propellant, Oxygen 


R-3826-1B 


operating limit parameters were recorded 
must be examined to determine if any engine 
system is performing near its minimum or 
maximum established limit, If an engine sys- 
tem with an established operating Umit 1s per- 
forming near its operating limit, the Engine 
Contractor must be notified of this condition, 


2.6.4.2 Test Instrumentation, All test inatru- 
mentation monitoring any engine parameter on 
high frequency, osaillograph, or scaled system 
must be exaniined for abnormalities, such as 
sudden shifts in any one or a combination of 
parameters, abnormal feed system oscillations 
or oscillation amplitudes, or abnormal vibra- 
tion levels, A discrepancy in any test param- 
eter must be reported to the Engine Contractor. 


2.6.4.3 Data Reduction, Engine test. param- 
eters required to establish engine calibration 
must be reduced to altitude conditions in ac- 
cordance with Stage Contractor's operating 
procedures for data reduction, and results sub- 
mitted to the Engine Contractor. 


2.7 APPLICABLE SPECIFICATIONS. 


2.7.1 Throughout this manual reference {s 
made to specifications by title and basic docu- 
ment number; however, in all cases the issue 
specified in figure 2-21 governs and, where 
applicable, the additional criteria for specific 
materials detailed in this section must be 
adhered to. 


Manual Reference Title 


Cleaning compound 
(MIL-C-81302) 


Leak-test compotind 
(MSFC-SPEC-384) 


Oxidizer 
(MIL- P- 25508) 


(a) When this matertat {s used in engine systems, the additional criterta detatled in this section 


for the material must be adhered to. 


Se 
Figure 2-21, Applicable Specifications (Sheet 1 of 2) 
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Specification Number Specification Title Manual Reference Title 

MIL-P-27201 Propellant, Hydrogen Gaseous hydrogen or 

21 May 1959 liquid hydrogen 
(MIL-P-27201) 

MIL-P-27401 B®) Propellant Pressurizing Gaseous nitrogen 

19 September 1962 Agent, Nitrogen (MIL-P-27401) 

MIL-P-86586A Primer Coating, Zinc chromate primer 

Amendment 1 Zinc Chromate (MIL-P-8685) 

23 February 1968 

MIL-T-27602A Trichloroethylene, Oxygen Trichloroethylene 

26 January 1966 Propellant Compatible (MIL-T-27602) 

MIL~T-81533A 1,1,1 Trichloroethane (Methyl Trichloroethane 

26 September 1967 Chloroform) Inhibited, Vapor (MIL-T-81533) 

Degreasing 

PPP-T-0060C Tape: Pressure-Sensitive Pressure-sensitive 

Amendment 2 Adhesive, Waterproof, For tape 

2 March 1970 Packaging 


(a) 


Bureau of Mines, Helium Helium 


Helium Grade A 


(a) When this material is used in engine systems, the additional criteria detatled in this section 
for the material must be adhered to. 


Figure 2-21. Applicable Specifications (Sheet 2 of 2) 
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Soctlon If 


SECTION III 
OPERATING PROCEDURES 


WARNING 


THE FOLLOWING GROUND SUPPORT EQUIPMENT MUST BE OPERATED BY AUTHORIZED 
PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT, 


G1035, Flight Instrumentation Checkout Console 

G1037, Electrical Checkout Console 

G1038, Vibration Safety Cutoff Sot 

G1046, Spark Monitor Overspeed Cutoff Panel 

Giod", GG High-Low Temp Cutoff Panel 

3104, Pneumatle Flow Tester 

G3106, Pneumatic Console 

G3120, Thrust Chamber Throat Plug Kit 

G312i1, Data Recorder Console 

G4035, » Engine Vertical Installer 

G4064, Engine Handler 

4068, , Outboard Engine Restrainer 

G4070, Film-Cooled Diffuser 

9016701-11, Bypass Duct Test Plate Kit 

9016710-11, Hot Gas Exhaust Test Plate Kit 

0016711, Fuel Turbine Torquing Wrench Kit 

9016712, Oxidizer Turbine Accessory Drive 
Totquing Wrench Kit 

9016713, Turbopump Inlet Ducts Test Plate Kit 

9016723, Bypass Valve Actuation Plate Kit 

9016724, 6/8-inch, 600-psig Customer 
Connection Test Plate Kit 

9016790, Oxidizer Heat Exchanger Handler 

9016796, Components Adapter Set 

9017260, Oxidizer Turbine Accessory Drive 
Shaft Torquing Wrench Kit 

9017273, 6/8-inch, 500-psig Customer 
Connection Test Plate Kit 

9017274, 5/8- gine e OOt 1 O00 nate Customer 
Connection Test Plate K 

9018840, 1-1/2-inch, 30- ae Customer 
Connection Test Plate Kit 

9018843, 6/8-inch, 30-psig Customer 
Connection Test Plate Kit 

9018843-11, 5/8-inch, 80-psig Customer 
Connection Test Plate Kit 


9018846, Turbine Exhaust System Leak-Test 
Plate Kit 

9010960, Accumulator Hose Plato Kit 

9019968, Heat Exchanger Oxidizer Supply Line 
Test Plate Kit 

9019969, Gas Generator Control Valve Test 
Plate Kit 

9020266, Oxidizer Tank Customer Connection 
Pressurization Test Plate Kit 

9020269, Bypass Valve Removal Toolkit 

9020628, Fluid Lines Interface Support 

9024460, Electrical Interface Support 

9024494, LOX Turbopump Seal Cavity Dratn 
Line Test Plate Kit 

9024406, Oxtdizer and Fuel Turbine Drain Line 
Test Adapter Kit 

9024497, GG Oxidizer Purge Line Test Plate 
Kit 

9024640, Propellant Inlet Duct Null Adjuster Set 

9024998, Gas Generator Equalization Line 
Leak Test Adapter Kit 

9026150, Inlet Duct Support Frame Installing 
Tool Kit 

9026400-11, Pressure-Actuated Purge Valve 
Test Plate Kit 

9025405, Calibration Pressure Switch Test 
Adapter Kit 

9026419, Fuel Pump Leak and Flow Adapter Kit 

9025424, Vent Adapter Kit 

9026426, » Spark Igniter Cable Pressurization 
Tool Kit 

9025691, Resistance Test Adapter Kit 

90258117, Oxidizer Turbopump Seal Cavity 
Drain Line Test Adapter Kit 

9026826, Start Tank System Drying Mantfold 
Kit 
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Section III 


SCOPE, This section contains detailed proce- 
dures that may be used to perform scheduled 
and unscheduled activities outlined in section 1. 
Detailed procedures tn this section may be used 
to support engine post-maintenance checkout, 


3.1 INSPECTION. 


3.1.1 Visual inspection activities specified in 
section I, when complemented by criteria 
referenced in section If, require no additional 
instructions, Paragraph 3.1.2 provides instruc- 
tions for stress corrosion inspection of primary 
and auxiliary flight instrumentation package 
transducers and mainstage OK pressure switches, 


3.1.2 STRESS CORROSION INSPECTION, 
Inspect the arenas Identified In figure 3-A1 of 
the primary and auxilfary flight instrumentation 
package transducers not incorporating MD343 
compression plates and base of mainstage OK 
pressure switches for crack-lke defects caused 
by stress corrosion as follows: 


an, Visually inspect areas for crack-like 
defects, Use illumination, mirrors, and 
magnification up to 10X where necessary to 
obtain better definition or to clarify suspect 
areas, 


b, If crack-like defects exceed 0,1 inch, 
coordinate disposition with Rocketdyne represen- 
tative. 


3.1A MATERIALS, 


3,1A.1 See figure 3-A2 for materials required 
to perform tasks specified in this manual, 


3.2 UNINSTALLED-ENGINE CHECKOUT 
TEST PROCEDURES, 


3.2.1 PREPARING ENGINE AND ENGINE 
CHECKOUT EQUIPMENT, The following 
paragraphs prepare engine checkout equipment 
and the engine for continuous or individual 
testing. Each test {is complete as an individual 
procedure; however, tests may be performed 
ina series if desired, In such cases, securing 
procedures indicated at the end of each test may 
be postponed unttl the serfes of tests is complete. 
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a, Test equipment must be connected and 
prepared when specified in each test procedure, 
Electrical connections for test equipment are 
shown In figure 3-1. Engine customer connects 
are shown in figure 3-2, 


CAUTION 


Engine power must not be turned on 
with the spark cables disconnected 
since damage to equipment can 
result, 


NOTE 


All electrical consoles must be 
securely grounded, Grounding 
studs or screws are provided on 
the interface panels or at the base 
of the console, 


b. Unless otherwise specified in test proce- 
dure, engine system leaknge, as measured by 
specified test equipment, is not allowable, 


NOTE 


When leak-testing a flange connec- 
lion provided with a leak detection 
port, the flowmeter must remain 
connected to the test port for a 
minimum of 10 seconds. 


c, Leakage at test plate connections is allow- 
able if no audible leakage is detected, 


d. Seals should be handled with care; how- 
ever, Naflex seals are to be handled with ex- 
treme caution. (Refer to R-3825-3 for detailed 
removal and handling procedures. ) 


CAUTION 


On engines {ncorporating MD327, 
MD328, MD329, MD332, o1 MD344 
change, the brass tube that looks 

like a brass plug must not be removed 
from the seal at the start tank Ifquid 
refill line flange of the ASI fuel line, 


e, Using pin puller ‘'-6044446, remove all 
brass plugs from leak detection ports of system 
to be tested before start of test. Reinstall 
plugs after test, using tool T-50444465, 
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MALISTAGE OK 
PRESSURE SWITCHES 


PRIMARY FLIGHT 
INSTAUMENTATION «= 


oa 


“ee 


LA 


AUXILIARY FLIGHT 
INSTRUMENTATION 
PACKAGE (b) 


PRESSURE TRANSDUCER NAS-27412 (TYPICAL) 


J2-1B-104A 


Figure 3-A1, Stress Corrosion Inspection (Sheet 1 of 2) 
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CALIBRATION 
PORT 


AREA TO DE 
INSPECTED 


32+9-2-69 


Figure 3-A1, Stress Corrosion Inspection 
(Sheet 2 of 2) 


f. Remove threaded plugs fvom leak detec- 
tion ports as required during system test, 
Reinstall plugs after test and torque to 22-28 
aa (Safetywire plugs after prelaunch leak 
test, 


3.2.1.1 Preparing Flight Instrumentation 
Checkout Console CURE 
WARNING 


Flight Instrumentation Checkout 
Console Gi035 must be operated 
by authorized personnel (rained 
in the use of the equipment, 


a. Make sure that all switches and circuit 
breakers are in off, neutral, or deenergized 
position, 


b. Connect facility cable between console 
receptacle J200 and 115-vac, 60 Hz facility 
source, 
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Ydentification 
Aclar No. 33C 


(Allied Chemical Corp) 


Bureau of Mines, Grade A 


Handy Flux 
(Handy and Harman) 


Handy Flux Type B1 
(Handy and Harman) 
MIL~-C-81302 
MSFC-SPEC-384 


MIL-P-25508 
MIL-P-27201 
MIL-P-27401 
MIL-P-8585 
MIL-R-5031 


MIL-T-27602 


MIL-T-81533 
O-T-620 


(Federal Specification) 


PPP-T-60 


(Federal Specification) 


Presstite Tape, Type 587.3 
(Interchemical Corp) 


Figure 3-A2, Materlals Specified in This Manual (Sheet 1 of 2) 
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Name 
Film 
Helium 
White flux 
Black flux 


Cleaning compound 
Leak-test compound 


Oxygen 
Hydrogen 


Gaseous nitrogen 


Zinc chromate 
primer 


CRES 347 filler rod 
or wire 


Trichloroethylene 


Trichloroethane 


Trichloroethane 


Waterproof tape (Was 


pressure-senaitive 
tape.) 


Presatite tape 


Uso 


Oe mnent 


Protect engine ports and bagging for leak 
testing. 


Service engine helium tank, purge and dry 
engine systems. 


Braze spark igniter cable pressurizing tube. 
Braze spark igniter cable pressurizing tube. 
Handclean engine covers and closures, wipe 


desiccant bags, and clean engine exterior. 


Determine leaks in pressurized engine 
systems. 


Engine oxidizer. 

Service engine fuel and start tank. 
Pressitre ECA, FI packages and spark 
igniter cables. Purging and drying engine 
systems. 


Coat spark igniter cable pressurizing tube 
to bell housing weld. 


Weld spark igniter cable pressurizing valve 
boss to tube (repairing leaking weld joint). 


Hundclean engine and thrust chamber throat 
plug. 


Clean engine parts. 


Clean engine parts. 


Secure Aclar film when bagging engine ports. 


Thrust chamber throat plug installatton and 
leak test of oxidizer turbopump primary 
seal burst diaphragm. 
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SNe) Section HI R-3825-1B 
Identification Name Use 
RBO140-005 (Rocketdyne) Sealing and antiseize Seal threads on test plate burst diaphragm. 
compound 
RBO140-012 (Rocketdyne) Lubricant grease Lubricate bleeder plug packings on ECA and 
FI packages. 
RBO1L70-064 (Rocketdyne) Gold-nickel brazing Repair spark igniter cable pressurizing tube 
alloy to bell housing weld, 
RBO1L70-089 (Rocketdyne) Gold-silver-copper- Repair spark igniter cable pressurizing tube. 
zine brazing alloy 
RBO105-002 (Rocketdyne) Pressure-sensitive tape Seal Aclar film when bagging for leak isola- 
tion and for actuating vent port check valves, 
RBOI65-001 (Rocketdyne) Desiccant Maintain correct humidity condition, 
Strip Kleen No. 171 Paint stripper Remove zinc chromate primer whon repatring 
(Sinclair Paint Co) spark igniter cable pressurizing tube. 
Teflon Temp-R-Tapo, Teflon tape Seal thrust chamber throat plug. 


Type C (Connecticut Hard 
Rubber Co) 


0425 3UAL 9704M Aluminum tape Actunte vent port check valves. 
(Minnesota Mining and Mfg) 


307 Thermocore Packing Thermocore packing Seal film-cooled diffuser. 
(Johns-Manville Products) 


~ 


] Figure 3-A2, Materials Specified in This Manual (Sheet 2 of 2) 
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ENGINE INSTRUMENTATION CONNECTS ENGINE CONNECTS 
Plog P05) PICS PINT PSDs PUS4 PISS PUOS PISS een psi pie ps4 
: — = ; “ 
faa ; snan an : INTERFACE 
(CY an Ck ek ee CJ UCD VU Jeisea support 
P109 P107 Piss P108 
3 
5 
s i T= 
[ )S1S6A 
LJ P16 


Ge pe Ge ob Te. (| re ELECTRICAL 


NAS-OT003T P26) pre CONSOLE 
Q1037 


PA23 | PIO 


ao o maa n , - 
3224 3222 3223 9220 5295 DATA : 


NECORDEN 


CONSOLE = 
a 
FLIGHT 'NSTRUMENTATION CLIP TO 
CHECKOUT CONSOLE ENGINE 
1035 522611226 FIAME 


NAS-37009 


Ore Fit) 


PNEUMATIC 
CHECKOUT 
CONSOLE 
G3106 


PU VALVE | 
VOLTAGE 


CONTROLLER 
9026620 


HELIUM 
SUPPLY 


FOR ELECTRICAL SAFETY CINCUITS AND 
SIMULATED FIHING TESTS ONLY FACILITY FACILITY 


FACIL FACILITY aa VDC HS-VAC 

FOI ENGINES NOT INCORPORATING istae. 118 VAC 400 CPs 
MD}¢9 Olt MD)T) CHANGE 60 8 

S21 B9A 


Figure 3-1. Electrical Connections for Engine Test Equipment 
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oO 
ce) 


oO 


0 : DROGEN 
Ps) 0 )9 2 PRESSURIZATION 
oo 
0 O 
e) START TANK O 
INITIAL FILL 
Oo 
6_O 
‘oO; 
> oO 
START TANK 
HEAT EXCHANGER 
VENT o(0 Jo Ober 
VALVE DRAIN ote) 
60 


ie) 


HELIUM 
TANK FILL 


START TANK 
VENT VALVE (O 
CONTROL 


Z 
of é 


0) 


FUEL PUMP 
DRAIN 


CALIPS 
ONECKOUT 
LINE 
Figure 3-2, 
c. Pross 116-vac and 28-vde circuit breakers 
on CALIBRATION CONTROL and SIGNAL CON- 
DITIONER panels. 


d. Position switches on DIGITAL VOLT- 
OHMMETER panel as follows: 


(1) POWER switch to PRINT, 
(2) Function select switch to VDC. 
(3) MODE switch to STANDBY, 


‘oR ENGINES INCCRPORATING MD108, 

OR MD104 CHANGE (SIVD STAGE ORLY) 
ON ENGINES INCORPORATING MDJQ}, 
MDYO2, MDI22, OR MDJ33 CHANGE 


Customer Connect Locations 


e, Position switches and controls on 
DIGITAL RECORDER panel as follows: 


(1) POWER switch to ON, 
(2) RECORD switch to ON. 
(3) SPACE SELECTOR dinl to 1, 


JaebelVA 


' 9-3 
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Operation 


{f. Position POWER 


switch on DC POWER 
SUPPLY panel to ON, 


R-3825-1B 


Result 


(1) Light on DC 
POWER SUPPLY 
panel comes on, 


(2) STANDBY por- 
tion of CONSOLE 
POWER ON svwitch- 
ght on CALIBRA- 
TION CONTROL 
panel comes on. 


(3) DC POWER 
SUPPLY panel 
meter should indl- 
cate 28 +0, 6 volts 
(adjust as neces- 
sary), 


g. Moke sure that current level is set at 30 
amperes; adjust as necessary, 


h. Press CONSOLE 


POWER ON switch- 


ght on CALIBRATION 


CONTROL panel. 


3-4 


(1) STANDBY por- 
tion of CONSOLE 
POWER ON switch- 
ght goes off and 
CONSOLE POWER 
ON switch-light 
comes on, 


(2) 116 VAC POWER 
ON light on SIGNAL 
CONDITIONER panel 
comes un, 


(3) Digital volt- 
ohmmetor ilumin- 
ates, 


(4) STANDBY por- 
{ion of INSTRU- 
MENT BUS POWER 
ON switch-light 
comes on, 


Operation 


i, Press INSTRU- 
MENT BUS POWER 
ON switch-light on 
CALIBRATION CON- 
TROL panel. 


NOTE 


Result 


(1) STANDBY por- 
tion of INSTRU- 
MENT BUS POWER 
ON switch-light goes 
off, and INSTRU- 
MENT BUS POWER 
ON switch-light 
comes on, 


(2) 28 VDC POWER 

ON light on SIGNAL 

CONDITIONER panel 
comes on, 


Only a voltage indication is re- 


quired. 


NOTE 


(3) Two voltmeters 
indicate voltage, 


If RUN Hight comos on, it may be 
turned off and CALIBRATE light 
turned on by prossing RUN- 
CALIBRATE switch-lght. 


(4) CALIBRATE 
light comos on. 


j. Allow a minimum warmup period of 10 


minutes, 


k. Pull out drawer in DIGITAL RECORDER 


panel to catch printout tape. 


ete R-3825-11 


3,2,1,2 Preparing Electrical Checkout Console 
G1037. 


NOTE 


Unless otherwise specified in the 
test procedures, FLIGHT INST. 
DEENERGIZED Heght on SIMULA- 
TOR panel may bo disregarded. 


o When the electrical checkout con- 
sole is set up for COMPONENT 
TEST, ENGINE READY on ENGINE 
CONTROL panel is indicated until 
one or more of the following occurs: 
operation of engine control solenoids 
(except helium control), sparks, or 
mainstage OK prossure switch, 
When these occur, the ENGINE 
READY light (ENGINE CONTROL 
panel) will go off and CUTOFF 
ete CONTROL panel) and 

GROUND RELAY panel) and CUT- 
OFF LOCKIN (ENGINE CONTROL 
panel) lights come on, Event 
Recorder pons NO. 2 (engine ready) 
and 30 (engine cutoff lockin) operate 
similarly when event recorder ts 

a] monitored during tests. Pen 40 
engine cutoff (vehicle) remains on 
as long as console is set up for 
COMPONENT TEST. 


a. Moko sure that all switches and cireult 
breakers aro In off, noutral, or decnorgized 
position, 
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Section III 
Paragraphs 3,2,1.5 to 3.2.2 


b, Open BLEED valves on PNEUMATIC 
MONITOR PANEL, 


c, Connect electrical cable NA6-27093TP213 
from receptacle J1 on interface panel to elec- 
trical checkout console receptacle J7, (See 
figure 3-1, ) 


d, Position controls on FLGUWMETER PANEL 
as follows; 


(1) FLOWMETER NO. 1 SHUTOFF valve 
to CLOSE, 


(2) FLOWMETER NO, 2 SHUTOFF valve 
to CLOSE, 


(3) FLOWMETER BYPASS valve to CLOSE, 
(4) BLEED valve to OPEN. 


(65) FLOWMETER LIGHT switch to ON; 
flowmeter lights come on, 


NOTE 


The four hoses 646817-4-2400 stored 
in the console are used for intercon- 
necting the console and the engine as 
specified in detailed test procedures, 


e. Obtain pressure hose 682108-6-2400 from 
pneumatic console HOSE STORAGE drawer and 
connact between HE INLET 3200 PSI MAX con- 
nection at rear of console and a 100-1, 600 psig 
facility helium supply. Do not turn on facility 
helium supply until directed in test procedures, 


3.2.1.6 Proparing Pnoumatic Flow Tostor 
G3104, 


NOTE 


When measuring flow from ports 
othor than seal leak-tost ports, 
using Pneumatic Flow Tester 
G3104, an accumulator may be 
used in the Ine from test point to 
flowmotor to stabilize the flow- 
motor indicatlun under high flow 
conditions, 


a. Dotermine atmosphoric pressure (in 
inches of mercury) in test area, 


b. Determine allowable flowrates of compo- 
nent being tested, 


c. Open relief valve on side of case, and 
unlatch and remove top of case, 


d. Remove the 3 adjustment legs from inte- 
rior of case, and screw legs into fittings on 
bottom of case. 
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e, Lift hinged instrument panel and lock into 
vertical position, 


NOTE 


Readings for flowrates are affected 
by pressure against the Lack of the 
instrument panel, 


f. Place tester on flat, level surface close 
to component boing tested. Position for ease 
of connecting source hose to component, Under 
drafty conditions, face unit into draft, 


g, Adjust legs on bottom of tester case until 
bubble on panel is exactly centered in level, in- 
dicating tester is in level position, 


3.2.2 INSTALLING EXHAUST SYSTEM TEST 
PLATES ON UNINSTALLED ENGINES, To 
perform this task, proceed as follows: 


a. Prepare Pneumatic Checkout Console 
G3106 (paragraph 3, 2, 1,4), 


CAUTION 


Adaptor 90228293 must be installed in 
the torque access of the fuel turbine 
exhaust duct any time the oxhaust 
systam test plates aro Installed, 
Failure to install adapter 9022823 
can result In overpressurization of 
the exhaust system, 


b, Romove plug and seal from torque access 
of fuel turbine exhnust duct, and install adaptor 
9022823 in torque access. Torque adapter to 
60-60 in-lb, Remove pressure cap from one 
adapter fitting. 


c. Disconnect closing control pressure line, 
and remove seal from OTBV, 


d. Install test plate 0020261-11 from test 
plate kit 0016723-11 on closing control port of 
valve. Torquo bolts to 41-46 in-lb. Mako sure 
that bleed valve on test plate is closed, 


ce. If test procedures to be performed spocify 
applying pressure to pnoumatic control system 
(with holium control valve energized), discon- 
nect oponing control pressure line and remove 
OTBV seal. Install test plate 9025309 from test 
plate kit 9025400-11 between Ine and opening 
control port. Torque bolts to 41-45 in-lb. 


f. Connect a test hose from test plate 
9020261-11 to 0-1000 PSI SUPPLY OUTLET on 
pneumatic checkout console, 


g. Adjust pnoumatic supply pressure to pneu- 
matic checkout console to 760 paig rainimum., 
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Operation 


h. Turn PRESSURE 
REGULATOR on PNEU- 
MATIC SUPPLY PANEL 
(0- 1000) to INCREASE 
until REG SUPPLY 
PRESSURE gage Iindi- 
cates 400 +26 psig, 


Fesult 


OTBY closes, 


{, Remove flange-attaching bolts in the 
vicinity of 1/4-inch holes in upper and lower 
duct flanges to allow Installation of bypass 
valve removal tool 9020269, 


CAUTION 


Extension of the lower bracket must 
be at a minimum to prevent distor- 
tion when Installing attaching bolts, 


Jj. Position bracket 0021015 at lower duct 
flange with extended portion upstream, 


k, Position bracket 0021016 at upper duct 
flange, and install opening in bracket over 
extension of lowor bracket 9021016, Sacure 
both brackets using bolt AN103811 and washers 
LD163-0011-0014, 


1, Remove nuts from remaining Nange- 
attaching bolts, 


m. Rotate hex extension of lowor bracket 
until enough distance is obtained betwoen duct 
and valve flange to allow removal of seal, 


a. Withdraw remaining attaching bolts only 
that distance necessary to romove seal; then 
remove seal, 


o. Install test plate 0020226 from test plate 

# kit 0016701-11 on upstroam side of bypass valve 
and aline with attaching bolts; then rotate hex 
extension to allow bellows to extend until duct 
flange is allned with valve, 


NOTE 
Tool brackets muy be left installed 


for reinstallation of seal. 


p, Install a minimum of every other attaching 
bolt, washer, and nut, from test pinte kit 
9016701-11, to ensure sealing. Torquo nuts to 
75-84 In-lb, 


Section JIT 


Operation Result 
. Close REG 
suPPLY valve, and 
open BLEED valve on 
PNEUMATIC SUPPLY 
PANEL (0-1000). 


REG SUPPLY gage 
indicates zero, 


yr, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANE}, (0-1000) fully counter- 
clockwise, 


NOTE 


If the test hose or PNEUMATIC 
SUPPLY PANEL (0-1000) is needed 

to perform other test procedures, 

the hose between test plate 9020261-11 
and 0-1000 P8] SUPPLY QUTLET on 
the pneumatic console may be dis- 
connected, 


8, Install oxidizer heat exchanger handler 
9016790-11 on bellows of heat exchanger, Do 
not compress bollows during installation, 


t, Remove bolts from downstrean flange, 
leaving cnough bolts without nuts to prevent seal 
and orifice from dropping when bellows {8s com- 
pressed, 


ue Tighten handknobs on handler simulta- 
neously until space allows romoval of seal and 
orifice. Noto orientation of seal and orifice. 


VY. Remove seal. Orifice installed at this 
location is part of calibrated exhaust system 
and must be left In duct. 


w. Install test plate 0019860-11 from test 
plate kit 0016710-11 cn flange; aline with bolts, ff 


xX. Loosen handknohs on handler simulta- 
neously until bellows is fully oxtended, 


CHUTION 


Excessive move rent of the HOL Mne 
can change the torque of adapter 
704341, causing leakayva past the seal. 


y. Installa minimum of 10 bolts, washers, 
and nuts from test plate kit 9016710-11 and the 
two HO1 ine support clips to sccure test plate 
9019860-11, Torque nuts to 36-40 in-lb, 
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Section JIT 
Paragravh J, 2.3 


niust be used), washers and nuts and the two 
HO1 line support clips to secure test plate 
9010860-11, Torque nuts to 36-40 in-lb, 


3,2,3 REMOVING EXHAUST SYSTEM TEST 
PLATES FROM UNINSTALLED ENGINES, To 
perform this task, proceed as follows: 


a. Connect Electrical Checkout Console 
G1037 to engine (figure 3-1), 


b, Prepare Electrical Checkout Console 
Gi037, Pneumatic Checkout Console G3106, 
and Pneumatic Flow Tester G3104 (paragraphs 
3,2,1.2, 3,2.1.4, and 3,2, 1, 5), 


c. Connect a pressure hose from 0-1000 
PSI SUPPLY OUTLET on pneumatic checkout 
console to teat plate on OTBV actuator closing 
control port, 


d. Adjust facitity pressure to pneumatic 
checkout console to 760 psig minimum, 


Operation 


ce, Turn PRESSURE 
REGULATOR on PNEU- 
MATIC SUPPLY PANEL 
(0-1000).tn INCREASE 
until REG SUPPLY PRES- 
SURE gage indicates 
400 +25 psi, 


Rosult 


Bypass valve closes. 


NOTE 


Steps f through n remove the test 
plate and reinstall the seal at the 
OTBV flange. 


f, Remove nuts and washers from valvo 
attaching bolts, 


g. Rotate hex extension of lower bracket of 
valve removal tool until enough distance is 
obtained between valve and duct flanges to allow 
removal of test plate. 


h. Withdraw attaching bolts only enough to 
remove test plate; then remove test plate. 


1. Install seal and secure with attaching bolts. 


Do not install nuts on attaching bolts at this 
time, 
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j. Rotate hex of valve removal tool until 
bellows is extended, 


k. Install washers and nuts on attaching bolts, 
and remove tool brackets, Do not torque nuts 
at this time. 


1, Install remaining attaching bolts, washers, 
and nuts, Cross-torque nuts to 76-84 in-lb, 


m, ‘Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-1000) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero, 

Operation Result 


n, Open bleed valve 
on test plate 9020361-11, 


Closing control pres- 
Bure vents and OTBV 
opens, (OTBY may 
not open completely 
because opening con- 
trol pressure is not 
applied, ) 


CAUTION 


Excessive movement of the HOL lHne 
ean change the torque of adaptor 
704341 causing leakage past tho seal. 


NOTE 


Steps o through t romove the test 
plate and reinstall tho heat oxchanger 
duct flange and seal. 


oO. Romove nuts and washers from flange 
bolts and remove bolts. 


p. Tighten handknobs of handler simulta- 
neously cnough to remove test plate 9010860- 11; 
thon removo test plate. Make sure ortfice is 
Installed, 


q. Install bolts removed from flange during 
exhaust systom test plate installation (para- 
graph 3, 2,3) and install seal. Do not install 
nuts on attaching bolts at this timo. 


Yr. Loosen handknobs of handler simulta- 
neously until bollows is fully extended. 


o. Install washers and nuts on attaching 
bolts. Torque bolts to 76-84 in-lb, 
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t. Remove handler, 


u, Disconnect pressure hose from pneumatic 
checkout console 0-1000 PSI SUPPLY OUTLET 
and test plate on OTBYV closing control port; 
then remove test plate. 


y. Install seal and connect closing control 
line, Torque bolts to 41-45 in-lb and safety- 
wire, 


w. Remove test plate between OTBYV opening 
control line and opening control port, Install 
orifice with cupped side toward valve. Install 
seal and opening control Ine. Torque bolts to 
41-46 in-lb and safetywire. 


x, Remove adapter from torque access of 
turbine exhaust duct; then Install seal and plug 
in torque access, Torque plug to 406-446 In-lb. 


NOTE 


Steps y through ba are not required 
if the pnoumatic system will be 
tested subsequently, 


y. Install test plate 9020275 from test plate 
kit 9017274 on HELIUM TANK FILL customer 
connect, Torque nuts to 01-75 in-lb. 


z, Connect pressure hose between 0-3000 
PS! SUPPLY OUTLET of pnoumat!s checkout 
console and test plate 9020275, 


ua. Remove thrust chamber oxit closure, or 
open one desaicant access opening, on cover, 


ab, Remove tho following protective covors 
and closures, as applicable: 


(1) Oxidizer turbine seal drain protective 
cover, 


(2) Oxidizer turbopump intermediate seal 
purge check valve vent line protective cover. 


(3) Oxidizer turbopump primary seal drain 
protective cover (at thrust chamber exit) or, 
on engines incorporating MD301, MD302, 
MD322, or MD323 change, protective cover on 
OXIDIZER PUMP PRIMARY SEAL DRAIN 
customer connect. 


(4) Purge control valve vent line protective 
closure on engines incorporating MD301,MD902, 


MD3822, or MD323 change. 


Section III 


ac, Install test plate 9026399 from test plate 
kit 9026400-11 between line and inlet port of 
purge control valve, Torque bolts to 41-46 In-Ib, 
Operation Result 
ad, Position switches 
on engine SIMULATOR 
panel of electrical check- 
out console as follows: 


(1) PREVALVE 
switch to CLOSED. 


(2) FACILITY 
READY to READY, 


FACILITY READY 
light on ENGINE CON- 
TROL panel comes on, 


ae. Position TEST/FIRE SELECT switch on 
GROUND RELAY panel of electrical checkout 
console to OK TO TEST. 


af, Position test selector switch on ENGINE 
TEST/MONITOR panel of cloctrical checkout 
console to COMPONENT TEST, 


ag. Position EN- 
GINE GROUND 
POWER awitch on 
ENGINE CONTROL 
panel of electrical 
checkout console to ON. 


(1) The following 
Hghts on ENGINE/ 
TEST MONITOR 
panel come on: 


(a) COMPONENT 
TEST, 


(b) IGNITION BUS 
ARMED. 


(c) On engines 
incorporating ECA 
§02670-111 or -211, 
START TANK PRES- 
SURIZED and START 
TANK DEPRESSUR- 
IZED. 


(2) The following 
lights on the ENGINE 
CONTROL panel come 
on: 


(a) ENGINE 
GROUND POWER. 


(b) MAINSTAGE 


OK NO. 1 DEPRES- 
SURIZED. 


Change No, 9 = 16 March 1075 3-9 


Section III 


Operation Result 

(c) MAINSTAGE 
OK NO, 2 DEPRES- 
SURIZED, 


(d) TEST, 


(e) ENGINE 
READY, 


ah. Adjust facility pneumatic pressure to 
pneumatic checkout console to 1,600 psig 
minimum, 


ui, Close BLEED valve, and open REG 
SUPPLY SHUTOFF valve on PNEUMATIC 
SUPPLY PANEL (0-3000), 


HELIUM CONTROL 


aj. Position HELIUM 
light comes on, 


CONTROL switch on 
ENGINE TEST/MONI- 
TOR panel to ON, 


ak, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-3000) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
226-260 pal, 


al. Position IGNI- 
TION PHASE CONTROL 
and MAINSTAGE CON- 
TROL switches on 
ENGINE ‘TEST/MONI- 
TOR panel to ON, 


(1) IGNITION PHASE 
CONTROL and MAIN- 
STAGE CONTROT. 
lights come on, 


(2) ENGINE READY 
light on ENGINE 
CONTROL panel 
goes off, 


Leaknge !n net 
allowable, 


am, Using pneumatic 
flowtester, leak-test 
pneumatic closing line 
to OTBY, 


an, Position IGNI- 
TION PHASE CONTROL 
and MAINSTAGE CON- 
TROL switches on 
ENGINE TES1T/MONI- 
TOR panel to OFF. 


IGNITION PHASE 
CONTROL and 
MAINSTAGE CON- 
TROI Nghts go off. 


Leakage is not 
nllowable, 


ao. Using pneumatic 
flowtester, leak-test 
pneumatic opening con- 
trol line to OTBV. 
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ap, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-3000) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero, 

Operation Result 

HELIUM CONTROL 
Hight goes off, and 
pressure vents, 


aq. Position 
HELIUM CONTROL 
switch on ENGINE 
TEST/MONITOR panel 
to OFF, 


ar, Remove test plate 9026309 from purge 
control valve, and connect inlet Hine to valve. 
Torque bolts to 41-46 in-lb, 


HELIUM CONTROL 
and MAINSTAGE 
CONTROL lights 
come on, 


as, Position 
HELIUM CONTROL 
and MAINSTAGE CON- 
TROL switches on 
ENGINE TEST/MONI- 
TOR panel to ON, 


at, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-3000) to increase 
until REG SUPPLY PRESSURE gago Indicates 
225-260 pal, 


au, Using ponumatic 
flowtester, leak-test 
purge control valve 
inlot line fiange, 


Leakage is nat 
allowable, 


av. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-3000) fully counter- 
clockwise untll REG SUPPLY PRESSURE gage 
indicates zero, 


aw. After all pressure in helium tank has 


‘vented, position the following switches on cloc- 


trical checkout console to OFF (all Ughts on 
electrical checkout console go off): 


(1) HELIUM CONTROL and MAINSTAGE 
CONTROL on ENGINE ''EST/MONITOR panel. 


(2) Test selector on ENGINE TEST/MONI- 
TOR panel, 


(3) TEST/FIRE SELECT on GROUND 
RELAY panel. 


(4) ENGINE GROUND POWER on ENGINE 
CONTROL panel, 
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Paragraph 3.2.4 
ax, Disconnect test hose from pneumatic 3,2,4 TESTING FLIGHT INSTRUMENTATION 
checkout console 0-3000 P§I SUPPLY OUTLET SYSTEM, This procedure determines that values 
and engine test plate 8020275, of engine instrumentation equipment are within 

specified tolerances, The reading method for 
ay, Remove test plate 9020275 from printout tape is shown jn figure 3-3; parameter 
HELIUM TANK FILL customer connect, and values are Hated in figure 3-4, The following 
install protective covers. test equipment is required: 
az, Install thrust chamber exit closure, or a. Flight Instrumentation Checkout Console 
close desiccant access opening on cover, G1036. 
ba, Install engine protective covers b, Electvical Checkout Console G1037, 


removed for engine testing. 
c. Pneumatic Checkout Console G3106, 


bb, Secure electrical checkout console, 


pneumatic checkout console, and pneumatic d. Test plete 9020223 (kit 9016724), 
flowtester (paragraphs 3,2,30,2, 3,2,30.4, 
and 3, 2,30, 6), 
Sample Printout Example 
1 : 4014 ‘ 3 Reading indicates +4, 014 volta 


for parameter No, 12, 


Parameter No, 12 is tape read- 
ews for temperature, Select 
channel No, 6. Reading is 
within tolerance for high cali- 
bration, 


Decimal location; indicates move doaimal 
3 placen to the left in parameter value. 


Decimal point 
arameter value 
Typo of reading: V, volts; R, ratio; % , ohms 
nlue of reading: +positive, -negative 


Parameter number 


Figure 3-3, Reading Instrumentation Printout Tape 


$-11 


4 Sat 3 


Start tank (redundant)... 
Heat exchanger oxiizer inJet(e) 


0-1,500 PFS 1 1 -0.400  +0.500 2,800 
0-1, 500 Pos 2 2 ~0.400 0.500 0.200 
0-2, 000{2) -0.413 +0.437 0. 587 
0-1,000 CG1 3 3 0.375  +0.525 0.625 
0-1,000 G1 4 4 -0.375 = +0..525 0.825 
0-1, 000 TG1 0.375 +0.525 0.625 
0-3, 500 NNI 5 5 0.428  +0.322 0.572 
6-1, 500 TF1 6 6 0.400 +0.350 0.600 
0-1,000 CF2 7 31 0.375  +0.525 0.625 
0-1, 5000) 0.400 +0.500 0.600 
0-1,000 co3 8 $2 {70-375 +0.525 0.625 
0-2, 500 0.400 +0.500 0.600 
0-750 NN2 9 33 -0.350 40.550 0.850 
0-200 TG3 39 34 -0.075  +0.825 0.925 
0-1,000 PFS 1 35 -0.875 +0.525 0.625 
0-100 TGS 12 38 «0.300 +1.200 1.300 
0-500 Fo7 13 37 -0.300  +0.800 0.700 
0-1, 500(¢) TF1 13 37 -0.400 +0.350 0.600 
0-3, snot) TF1 13 37 0.428  +0.472 0.572 
0-1,000 OL “4 38 -0.375 +0. 325 0.625 
0-1, 50% 0.400 +0.500 0.600 - 
0-3, Su0%" NN1 15 39 0.428  +0.322 0.572 
0-5, cx NNI 15 39 -0.435 +0.465 0.585 . 
0-1,000 GO5 16 40 “0.275  +0.525 0.625 
0-1, 500!) -0.400 +0.500 0.600 
0-1,000 GF4 17 41 -0.375  +0.525 0.625 
0-1, 000 POs 18 42 0.375 +0.525 0.625: 
0-1, 5004) -0.400 +0.500 0.609 
0-500 POs 19 43 -0.300  +0.600 0.7200 
0-50 POS 20 44 +1050 +1950 2.050 
0-200 PF6 24 63 -0.075  +0.825 0.925 


{a} Engines incorporating MD172 change. 
"MD269, MD282, D296, MD313, MD314, or MD3I15 change. 
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TEMPERATURE 


Fuel injection 

Tnrust chamber jacket No. 2 

Thrust chamber jacket No. 1 

Oxidizer turnine outlet) 

Oxidizer turhine inlet’ 

Fuel turbine iniet(2! 

Oxidizer pump discharge 

Fuel pump discharge 

Start tank gas 

Helium tank gas 

Primary FI package 

ECA No. 1 

Auxiliary FI package 

Heat exchan, oxidizer 
outlet(m) 


Thrust chamber skin temperature 


Now 1{0) 
Fuel bleed valve 
Fuel bleed valve 
Oxidizer bleed valvelp} (q) 
Oxidizer bleed valve 
Oxidizer pump oe 
Fuel pump bearing(") 


Thrust chamber skin temperature 


No. 2(8) 
Oxidizer pump discharge 
Fuel pump discharge 
Start tank gas. 


Heat exchanger oxidizer outtet(m) 


ECA No, 2 


-425 to +100 
-425 to +100 
~425 to +100 
0-1,009 
0-1,200 
0-1,800 
~300 to -250 
-425 to -400 
-350 to +100 
-350 to+100 
-300 te +200 
-300 to +200 
-300 to +200 


-200 to +500 


-425 to +100 
-425 to -375 
-425 to -375 
-300 to -250 
-300 to -250 
-300 to -250 


-425 to -325° 


-425 to +100 
-300 to -250 
~425 to -400 
-300 to +100 
-200 to +500 
-300 to +200 


1) Engines not incorporating MD264 change. _ 
(m) Engines.not incorporating MDI00 change. 


{n) Engines.not incorporating MD170 


change. 


{o) Engines incorporating MD170 change. 

(p) Engines not incorporating-Mb200 change. 
(q) Engines not incorporating MD240 change. 
ir) Engines not incorporating MDitz change. 
(s) Engines incorporating: MaD200:¢ 


nge- 


Figure 3-4, 


Tap 


Identification 


CSla 
TGT4 


TGT1 
PETL 


POTS 
PFTL 
TFTL 
KOT2 


(k) Engines not incorporating MD263 or MD355 change. 


Channel 
No. 


WO -IM Ch 00 FH 


Printer 
Identification 


1.450 


>n vou 
>7.495 
>5.dud 
>5.CeG 
>5.600 
>5.000 


>5.000 
>5.000 
3.960 
1.450 
3.027 


Flight Instrumentation Calibration Values (Sheet 2 of 3) 


Voltage Limits 


3.875 


3.248 
3.248 
3.756 
3.750 
2.750 
3.422 


3.783 
3.415 
3.910 
3.865 
3.750 


2.70T 
2.707 
3.280 
3.280 
3.280 


3.280 
1.310 


aT -9eRe-U 


IT Wwoyaag 


PI-E 


TLOT UAdy of - ¢ ‘ON aduvyD 


VALVE POSITICNS 


MFV position 0-100% 


MOV position 0-100% 
GG control valve position 0-100% 
STDV position 0-100% 
OTBV position 0-100% 
PU valve position () 0-100% 
MRCV position ‘4. 0-100% 
MRCV position (v) 0-100% 


SPEED AND FLGW 


Fuel pump speed (above cutoff) 
Fuel pump speed (below cutoff) 
GOxidizer pump speed (above cutoff) 
Gxidizer pump speed (below cutoff} 
Main fuel flowrate 

Main oxidizer flowrate 


0-30,000 rpm 
0-30, 900 rpm 
0-12,000 rpm 
0-12,000 rpm 
0-9,000 gpm 
0-3,000 gpm 


(t) Engines not incorporating MD366 or MD371 change. 
{u) Engines incorporating MDS71 change. 
(v) Engines incorporating MD366 change. 
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Identification 


Chanael 
No. 


AA M i de 1 


OO NH 


Printer 
Identificatica 


Voltage Limits 


Low Calibrate High Cairsrate 


lil Woyja0g 


CIT -G2ee-u 


vI-€ 


Tap Channel Printer 
Range Identification No. Identification 


VALVE POSITIONS 


MFY positica 0-100% 1 19 
MOV position 0-100% 2 20 
GG control valve position 0-100% - 3 21 
STDV position - 0-100% 4 22 0.100 0.900 
OTBV position. - 0-100% 5 23 4.100 4.900 
PU valve position 0-100% 6 24 0.010 0.500 


SPEED AND FLOW 


25 4.430 4.85 | 


Fuel pump speed (above cutoff) 0-30,000 rpm 1 

Fuel pump speed. (below cutcit) - 0-30,000 rpm rs 26 4.170 4.970 
QOxidizer pump speed (above cutoff} | 0-12,000 rpm - 3 27 4.750 5.250 
Oxidizer pump: speed (below cutoff) | 0-12,000 rpm. - 4 28 3.990 4.490 
Main fuel flowrate ~ 0-8,000 gum 5 29 3.080 3.5280 
Main oxidizer flowrate O-2,000 gpm: 6 30 3.080 3.586 


Figure 3-4. Flight Instrumentation Calibration Values {Sheet 3 of 3) 
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3.2.4.1 Preparing For Test. 


a. Prepare Flight Instrumentation Checkout 
Console G1036 (paragraph 3,2, 1.1). 


b. Connect Fight Instrumentation Checkout 
Console G10356 to engine electrical connections 
(figure 3-1). See figure 3-2 for location of 


customer connects. 


3.2.4.2 Callbration-Testing Pressure 


Parameters. 
Operation 


a. Press PRESSURE 
SELECT switch-light on 
CALIBRATION CON- 
TROL panel. 


b. Press CHANNEL 
NO. 1 button in PRES- 
SURE TEST section of 
CALIBRATION CON- 
TROL panel. 


c. Press atid hold 
LOW CALIB, TEST 
switch-light on CALI- 
BRATION CONTROL 
panel until result is 
obtained. 


d.’ Press and hold 
HIGH CALIB, TEST 
switch-light on CALI- 
BRATION CONTROL 
panel until result is 
obtained. 


e. Press RELEASE 
button in PRESSURE 
TEST section of CALI- 
BRATION CONTROL 
panel, 


Rosult, 


PRESSURE SELECT 
switch-lght comes 
on. 


(1) CHANNEL NO. 1 
button lights. 


(2) DIGITAL VOLT- 
OHMMETER indicates 
transducer output 
voltage. 


(3) Printer prints 
initial voltage value 
on tape. 


Switch-light comes 
on, and printer 
prints low-calibrate 
voltage value, 


Switch-light comes 
on, and printer 
prints high-calibrate 
voltage value. 


CHANNEL NO, 1 
button reieases, and 
light goes off, 


Section III 
Paragraphs 3.2.4.1 to 3.2.4,2 


Operation 


f. Check the inftinl 
(ambient), low- within voltage Imits 
calibrate, and hig:h- specified tn flpure 
calibrate readouts. 3-4, 


Result. 


Readouts must be 


g. Repeat steps b through f for pressure 
channels 2 through 20 and 24, Where CHANNEL 
NO. 1 is specified, select next applicable 
channel, 


h.. Refer to Engine Log Book and calculate 
difference in yoltage ( AE) between initial 
(amblent) and low-calibrate readouts recorded 
during engine final acceptance checkout (form 
DD260 signoff) for oxidizer pump primary seal 
cavity. parameter (PO8) and oxidizer turbine 
outlet parameter (TG4),: For all other pressure 
parameters, calculate difference in voltage 
(AE) between low-calibrate and high-callbrate 
readouts, : 


NOTE 


If transducer has been s'eplaced in 
the fleid, new values recorded in 
Engine Log Book must be used during 
first calibration test after transducer 
replacement. 


1, For oxidizer.pump primary, déal cavity 
parameter ro ald oxidizer turbine otitfet 
parameter (TG4); ‘caictilate diffe¥etice In voltage 
(\\ E) between initfal reddout (step b) and low- 
calibrate readout (step c). ‘The voltage difference 
(AE) must be within 40, 100 vde of the corre-, 
sponding AE calculated in step h from the’ initial 
and low-calibrate readouts, For all other pres- 
sure parameters, calculate the difference in. 
voltage (A E) between the low-calibrate readout 
(step c) and high-calibrate readout obtained ‘in 
step d. The voltage difference (AE) must be 
within +0. 100 vde (42 percent of 6 vdc full scale) 
of the corresponding AE calculated in step h 
from the low- and high-calibrate readouts. 
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j. Example of voltage difference (AF) calculation (step 1): 


Low Cullbrate 


(1) Readonts recorded in 1,495 
Engine Log Book 
(2) Readouts obtained 1,489 


during this test 


(3) Difference between 
calculated 4 values in 
substeps 1 and 2’ (must be 
within 40, 100 yde) 


k. If hefium tank or start tank parameter is 
tested and voltage is not within tolerance, pres- 
sure may exist in tank. If pressure exists, 
vent tank and retest parameter. To vent start 
tank and retest start tank parameter, perform 
steps 1 through u. To vent helium tank and 
retest helium tank parameter, perform steps 
v through z. 


1, Install test plate 9020223 on START TANK 
VENT VALVE CONTROL customer connect. 
Torque bolts to 61-75 in-lb,. Connect a test 
hose trot. test plate to 0-1000 PSI SUPPLY 
OUTLET of pneumatic checkout console. 


in. Remove closure from START TANK 
VENT & RELIEF VALVE DRAIN customer 
connect, 


n. Prepare Pneumatic Checkout Console 
G3106 (paragraph 3. 2, 1. 4), 


o. Adjust facility pneumatic pressure to 
checkout console to 300 psig minimum. 


WARNING 


Failure to observe the safety re- 
quirements of step p can result in 
injury to personnel, 


Voltage Readouts (vde) 
High Calibrate Calculated AE 


4,494 2,999 
4.5600 3,001 
0. 002 

Operation Result 


Any pressure In 


Seay es ictnitile. 
p.. Clear, all personnel 
start tank must vent 


from area of START ._ ‘a 
TANK VENT & RELIEF though’ START 
VALVE DRAIN customer TANK VENT & 
connect; then using PNEU- RELIEF VALVE 
MATIC SUPPLY PANEL DRAIN customer 
(0-1000), pressurize connect, 

start tank vent valve 

control to 250 psig max- 

imum. 


q. After all pressure has vented, decrease 
prossure to start tank vent valve control to zero. 


r. Disconnect test hose from test plate on 
START TANK VENT VALVE CONTROL cus- 
tomer connect and 0-1000 PSI SUPPLY OUTLET 
of pneumatic checkout console. 


8. Remove test plate from START TANK 
VENT VALVE CONTROL customer connect. 


t. Install protective covers on START TANK 
VENT VALVE CONTROL and START TANK 
VENT & RELIEF VALVE DRAIN customer con- 
nects, 


u. Unless pneumatic checkout console is 
required for another test, secure console 
(paragraph 3. 2.30. 4). 


v. Repeat calibration test for start tank 
parameter. 


‘reqllfe rd for an 


NO. +f meaty RRM- 


‘tedd fiie’ with’ TTL 


R-3825-1N [eT | 


als “ Gonneal Tost’ PANTS NAS: 270034208 


y 


betwedn, ‘receptacle Jt ‘Of electiticd! checkout 
console aiid Gngine corinoctor P61, (Connect 
engine electhlen! connectors In nccordance 
with R-3825- 3.) 


pigpare Electriéal: ‘Checkout Console 
61037 (paragraph 3.2.1.2), 


os Result 


te] i tid ra! 

EMG WBC 
ae VENT light 
comes on, find any 
pressure in hellum 
tank starts venting. 


‘B a ine 
eae 
VENT ewltelt to" OFF. 


| Zi “Repeat caiflbiatioa’ test’ for hellum tank 
parameter. 


tae! “ite ie av anietttell’ ais soul céhgole te 


Hothie¥ test, sectite console 
2.30.2) and remove cable con- 


isdragrayn's: 


‘nected for’ Cita” test, 


KPa yi 4} ig ett “ath oath Tanigevalte 


‘Patanidlers. 


| tha Pleka Ape Be crea ty 
ATURE: HELEOT aWIteh- SELECT awitch-light 

light OH’CALIBRATION | comes 6h, and. 

CONTROL panel. PRESSURE SELECT 


switch-light goes off. 
Sh Bikey ‘QKANEL — (: chANNEL No. 1 


button lghts. 


E Teer, 


eae ‘ot GATIBRA-_ 


TION CONTROL panel, 
(2): bIGITAL 
VOLTONMMETER 
indfedtes transducer 
output voltage. 


(3) “bilater prints 
tratidduver output 
vollage value on tape. 


Reading mitist be 
within specified 
nile, 


, bootie 
eit sti Brien 


vdllige Hilts opposl te 
cHatinel 1 of température 
section. 


DS ea ee a 
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j. Disconnect plug P109 of test cable 
NA5-27093T P2209 from cable adapter 9024612. 


k. Connect test cable 9026117 from plug 
P109 of test cable NA5-27093TP229 to static- 
stage fuel flowmeter connector J110A and static- 
stage oxidizer flowmeter connector J111A. 


l. Position POWER switch on DC POWER 


SUPPLY panel to ON. 


m,. Repeat steps b through g for channels 5 
and 6. Where CHANNEL NO. 1 is specified, 
select next applicable channel. ) 


Operation 


n. Press SPEED 
AND FLOW SELECT 
switch-light on CALI- 
BRATION CONTROL 
panel. 


o. Press INSTRU- 
MENT BUS POWER 
ON switch-light on 
CALIBRATION CON- 
TROL panel. 


p. Press CONSOLE 
POWER ON switch-light 
on CALIBRATION CON- 
TROL panel. 


Result 


SPEED AND FLOW 
SELECT light goes 
off. 


(1) INSTRUMENT 
BUS POWER ON 
light goes off. 


(2) 28 VDC POWER 
ON light on SIGNAL 

CONDITIONER panel 
goes off. 


(3) STANDBY portion 
of INSTRUMENT BUS 
POWER ON switch- 
light comes on. 


(1) CONSOLE 
POWER ON light 
goes off. 


(2) STANDBY portion 
of CONSOLE POWER 
ON switch-light 
comes on. 


(3) 116 VAC POWER 
ON light on SIGNAL 
CONDITIONER 
PANEL goes off. 


(4) STANDBY portion 
of INSTRUMENT BUS 
POWER ON switch- 
light goes off. 


Sectio 


n Il 


Faragraphs 3.2. 4. 6 to 3.2. 5. 1 


q. Return all switches to off or normal p 
tion, and pull out all circuit breakers. 


osi- 


r. Disconnect test cable from P1009, J110A, 


and JIL1A. 


Ss. Reconnect engine cable to P109. 
to R-3825-3. ) 


(Refer 


3.2.4.6 Securing After Test. Secure flight 
instrumentation checkout console (paragraph 


3.2, 30, 1), 


NT TRE hs Ce ee eee 
3.2.6 TESTING PROPRDTANT UTILIZATION 


VALVE 


(ENGINES NOT: INCORPORATING 


MDs68 OR MD371 CHANGE), This test consists 
of positioning the PU valve to various positions 


and recording the position transducer movement. 


3.2.5.1 Preparing for Test. 


a. Connect Flight Instrumentation Checkout 


Console G1035, Elestrical Checkout Consol 


e 


G1037 (connect and disconnect engine electrical 
connectors in accordance with R-3825-3), and 


Data Recorder Console G3121 (figure 3-1). 


b. Connect propellant utilization valve 
voltage adjust and monitoring test unit 
9025664 as follows: 


(1) Connect wiring harness adapter 
9026619 as shown in figure 3-1, 


(2) Connect PU vaive voltage controlle 


r 


9026620 as shown in figure 3-1 unless facility 


power adjustment capability meets requirements 


of step j. 


c, Connect volt/ohm/milliammeter (Model 


630 NA, Triplett, or equivalent) to 115 vac, 


400 cycle jacks on simulator panel. Set volt/ 


ohm/milliammeter to 0-150 volt range. 


d. Prepare flight instrumentation checko 
console and electrical checkout console 
(paragraphs 3.2.1.1 and 3.2. 1. 2). 
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Section Il 
Paragraph 3,2, 5.2 
NOTE 


Steps e and f apply to voltage controller 
9026620. 


e. Adjust facility power source to voltage 
controller to 115 +5 vac, 400 Hz, 


f, Adjust voltage controller dial tc a scale 
reading of 100, 


g, On DIGITAL VOLT-OHMMETER panel, 
position POWER switch to ON and MODE switch 
to CONT. SCAN. 

NOTE 


Steps h through 1 apply to the elec- 
trical checkout console. 


h. Press circuit breaker on P.U. VALVE 
POSITION CONTROLLER panel. 


Operation Result 


i, Position AC 
POWER ON switch on 
P,U. VALVE POSITION 
CONTROLLER panel to 
ON position. Do not 
leave P.U. VALVE 
POSITION CONTROLLER 
panel power on unless 
valve is being checked 
out. 


AC POWER on Nght 
comes on, 


j. Adjust voltage controller or facility power 
supply until volt/ohm/imillammieter indicates 
110-115 volts at 115 VAC, 400 CYCLE jacks. 
Maintain a reading of 108-121 volts during PU 
vaive test. To maintain voltage between 108 
and 121 volts, slowly turn VALVE POSITION 
INPUT REFERENCE knob when making changes 
in PU valve position. 


k. Position NOMINAL VALVE OPENING 
switch to VALVE OPENING. 


1, Turn VALVE 
POSITION INPUT 
REFERENCE knob 
on P.U, VALVE 
POSITION CON- 
TROLLER panel 
fully counterclockwise. 


VALVE OPENING 
meter indicates zero 
(410, -0) percent. 
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m. Prepare oscillograph of Data Recorder 
Console G3121 (paragraph 3.2.1.3), Oscillo- 
graph chart speed button 1 must be pressed. 

Operation Result 

n, Press VALVE VALVE POSITION | 
POSITION SELECT SELECT light comes 
switch-light on on, 

CALIBRATION 
CONTROL panel. 


0. Press CHANNEL CHANNEL NO. 6 
NO. 6 button in VALVE button lights. 
POSITION test section 
of CALIBRATION 
CONTROL panel. 


3.2.5.2 Testing Position Transducer, 


a, Observe VALVE 
OPENING meter and 
trace oft oscillograph 
paper; then turn VALVE ee i 
POSITION INPUT REF- (2) DIGITAL VOLT- 
ERENCE knob on P.U. OHMMETER on flight 
VALVE POSITION instrumentation check- 
CONTROLLER panel out console must in- 
clockwise, Oscillo- dicate 4.750 40.250 
graph trace should volts, 
verify transducer move- 
ment to the open posi- 
tion. 


(1) VALVE OPENING 
meter indicates 100 
(+0, -10) percent, 


NOTE 


The oscillograph trace is used only to 
verify transducer movement indicated 
on the VALVE OPENING meter. No 
specific amount of deflection of the 
trace is required. 


e Steps b through d are to be per- 
formed only when an oscillation 
of the PU valve is noted by an 
audible noise or trace on the 
oscillograph. 


b. Open upper access door at rear of Elec- 
trical Checkout Console G1037, and remove 
cover from PU valve position controller panel 
amplifier. (Refer to R-3825-5. ) 
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ec. Slowly turn adjustment screw of amplifier 
located immediately behind connector Z1lJ1 
counterclockwise until oscillations stop. ‘Turn 
screw clockwise untit oscillations start) then 
slowly turn screw counterclockwise until os~ 
cillations stop. (If adjustment screw is turned 
too far counterclockwise, control phase power 
to valve will be turned off, ) 


d. Reinstall amplifier cover, and close 
access door. 


Operation Result 


e. Observe VALVE 
OPENING meter and 
trace on oscillograph 
paper; then turn VALVE 
POSITION INPUT REF- 
ERENCE knob counter- 
clockwise. Oscillograph 
trace should verify 
transducer movement 
to the closed position. 


(1) VALVE OPENING 
meter indicates zero 
(+10, -0) percent. 


(2) DIGITAL VOLT- 
OHMMETER on flight 
instrumentation check- 
out console must in- 
dicate 0.010 to 0.500 
volt, 


{, Momentarily position VALVE OPENING 
switch to NOMINAL VALVE OPENING. Record 
indication on VALVE OPENING meter. 


g. Observe VALVE OPENING meter and 
trace on oscliilograph paper; then turn VALVE 
POSITION INPUT REFERENCE knob clockwise 
until VALVE OPENING meter indicates nominal 
position recorded in step f. Oscillograph trace 
should verify transducer movement indicated 
on VALVE OPENING meter. 


h, Stop oscillograph by pressing red ON-OFF 
button. 


i. Position AC 
POWER ON switch on 
P.U. VALVE POSITION 
CONTROLLER panel 
to OFF, 


AC POWER ON light 
goes off. 


3.2.5.3 Securing After Test. 


a. Return all switches and circuit breakers 
on test equipment to off, neutral, or deener- 
gized position, 


b. Secure flight instrumentation checkout 
console, ciectrical checkout console, and data 
recorder console (paragraphs 3,2. 30.1 through 
3.2.30.3), and secure PU valve voltage adjust 
and monitoring test unit. 


Paragraphs 3,2,5,3 to 3,2, 5A, 1 


3.2,.5A TESTING MIXTURE RATIO CONTROL 
VALVE, 


3.2,5A,1 Preparing for Test. 


a. Connect Flight Instrumentation Checkout 
Console G1035, Electrical Checkout Console 
G1037 (connect and disconnect engine electrical 
connectors in accordance wilh R-3825-3), 
Pneumatic Checkout Console G3106, and Data 
Recorder Console G3121 (figure 3-1), 


b, Prepare Flight Instrumentation Checkout 
Console G1035, Electrical Checkout Console 
G1037, Data Recorder Console G3121, and 
Pneumatic Checkout Console G3106 for use 
(paragraphs 3,2. 1.1 through 3.2, 1.4), 


c. Install test plate 9020275 on HELIUM 
TANK FILL customer connect, Torque nuts 
to 61-75 in-lb., 


d. Connect a pressure hose between 0-3000 
PSI SUPPLY OUTLET of pneumatic checkout 
console and test plate installed on HELIUM 
TANK FILL customer connect. 


Operation Result 


e. Position PREVALVE 
switch-to CLOSED and 
FACILITY READY switch 
to READY on engine 
SIMULATOR panel of 
electrical checkout 
console. 


FACILITY READY 
light on ENGINE 
CONTROL panel 
comes on, 


{. Position TEST/FIRE SELECT switch on 
GROUND RELAY panel of electrical checkout 
console to OK TO TEST. 


g. Position test selector switch on ZNGINE 
TEST/MONITOR panel of electrical checkout 
console to COMPONENT TEST, 
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Section III 
Paragraph 3,2, 5A, 2 


Operation Result 
h. Position ENGINE 
GROUND POWER switch 
on ENGINE CONTROL 

panel of electrical 
checkout console to ON, 


(1) The following 
lights on ENGINE/ 
TEST MONITOR 
panel come on: 


(a) COMPONENT 
TEST. 


(b) IGNITION BUS 
ARMED, 


(c) On engines 
incorporating ECA 
§02670-211, START 
TANK PRESSURIZED 
and START TANK 
DEPRESSURIZED. 


(2) The following 
lights on ENGINE 
CONTROL panel 
come on: 


(a) ENGINE 
GROUND POWER, 


(b) MAINSTAGE 
OK NO, 1 DEPRES. 
SURIZED, 


(c) MAINSTAGE 
OK NO, 2 DEPRES- 
SURIZED, 


(d) TEST. 


(e) ENGINE 
READY. 


1, Remove thrust chamber exit closure or 
open one dasiccant access opening on closure. 


j. Remove protective cover from oxidizer 
turbine seal drain line. 


k, Remove protective cover from oxidizer 
pump seal drain line or, on engines incorporat- 
ing MD301, MD302, MD322, or MD323 change, 
OXIDIZER PUMP PRIMARY SEAL DRAIN 
customer connect. 
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1. Remove protective cover from oxidizer 
turbopump intermediate seal purge check valve. 


m, Adjust facility pneumatic pressure to 
pnevmatic checkout console to 1,600 psiz mini- 
mum, 


n. On DIGITAL VOLT-OHMMETER panel, 
posi{ion POWER switch to ON and MODE switch 
to CONT. SCAN. 


3,2,.5A.2 Function Testing. 
WARNING 


Failure to observe the safety 
requirements of step a can 
result in injury to personnel. 


a, Clear area of personnel. Personnel must 
stand behind adequate safety barriers or ata 
safe distance from engine, 


b. Close BLEED valve on PNEUMATIC 
SUPPLY PANEL (0-3000). 


c. Open REG SUPPLY SHUTOFF valve on 
PNEUMATIC SUPPLY PANEL (0-3000), 


d. Turn PRESSURE REGULATOR on PNEU- 
MA™IG SUPPLY PANEL (0-3000) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
1,400-1,600 pst. 


NOTE 


Steps e through g apply to data 
recorder console. 


e. Press oscillograph chart speed button 
16 on RECORDING OSCILLOGRAPH panel. 


Operation Result 

f. Press VALVE VALVE POSITION 
POSITION SELECT SELECT light comes 
switch-light on on. 
CALIBRATION 
CONTROL panel. 


Operation 


g. Press CHANNEL 
NO. 6 button in VALVE 
POSITION test section 
of CALIBRATION 
CONTROL panel, 


h. Position WRC 
VALVE switch on 
ENGINE TEST/ 
MONITOR panei to 
OPEN. 
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Result 


(1) CHANNEL NO, 
6 button lights. 


(2) DIGITAL VOLT- 
OHMMETER on flight 
instrumentation 
checkout console 
must indicate 

0.49 +0. 40 volt on 
engines {ncorporat- 
ing MD371 change or 
1.73 +0. 25 volts on 
engines incorporating 
MD366 change. 


MRC VALVE ENER- 
GIZED light on 
ENGINE TEST/ 
MONITOR panel 
comes on, 


1. Press oscillograph red ON-OFF button. 


j. Position fiELIUM 
CONTROL and MAIN- 
STAGE CONTROL 
switches on ENGINE 
TEST/MONITOR panel 
to ON. 


(1) Event recorder 
pen 4 picks up. 


(2) HELIUM CON- 
TROL light comes 
on. 


(3) MAINSTAGE 
CONTROL light comes 
on, 


(4) MRCV and MOV 
move to open position. 


NOTE 


The mainstage control valve is ener- 
gized to prevent excessive loss of 
helium through engine purges. 


k, Read DIGITAL 
VOLT-OHMMETER on 
flight instrumentation 
checkout console. 


on engines incorporat- 
ing MD371 change, 
voltage change from 
step g¢ must be be- 
tween 1.3 and 1.8 
vde, On engines 
incorporating MD366 
change, voltage 
change from step g 
must be between 0.6 
and 1,0 vde. 


Operation 


1, Position MRC 
VALVE switch on 
ENGINE TEST/ 
MONITOR panel to 
CLOSED. 
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Result 


(1) MRC VALVE 
ENERGIZED light 
on ENGINE TEST/ 
MONITOR panel 
goes off. 


(2) MRCV moves to 
closed position, 


m. Read DIGITAL VOLT-OHMMETER on 
flight instrumentation checkout console and 


record value. 


n. Position MRC 
VALVE awitch on 
ENGINE TEST/ 
MONITOR panel 
to OPEN. 


o. Read DIGITAL 
VOLT-OHMMETER on 
flight instrumentation 
checkout console, 


p. Positlon MAIN- 
STAGE CONTROL 
switch on ENGINE 
TEST/MONITOR panel 
to OFF. 


q. Position HELIUM 
CONTROL switch on 
ENGINE TEST/ 


MONITOR panel to OFF. 


r. Approximately 
5 seconds after step 


q, position MRC VALVE 
switch on ENGINE TEST/ 


MONITOR panel to 
CLOSED, 


Change No. 7 - 9 March 1973 


(1) MRC VALVE 
ENERGIZED light 
on ENGINE TEST/ 
MONITOR panel 
comes on, 


(2) MRCV moves 
to open position. 


On engines {hcor- 
porating MD371 
change, voltage 
change from step 

m must be between 
1,3 and 1.8 vde. On 
engines incorporat- 
ing MD366 change, 
voltage change from 
step m must be 
between 0,6 and 

1,0 vde. 


MAINSTAGE CON- 
TROL light goes 
off, 


HELIUM CONTROL 
light goes off, and 
event recorder pen 
4 drops out, 


MRC VALVE ENER- 
GIZED tight on 
ENGINE TEST/ 
MONITOR panel 
goes off. 
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8. Press oscillograph red ON-OFF button. 


Operation 


t, Determine MRCV 
operating times. 


u. Close REG 
SUPPLY SHUTOFF 
valve and open BLEED 
valve on PNEUMATIC 
SUPPLY PANEL 
(0-3000), 


v. Position HELJUM 
CONTROL switch on 
ENGINE TEST/MONI- 
TOR panel to ON. 


w. After pressure 
has vented from helium 
tank, position HELIUM 
CONTROL switch on 


ENGINE TEST/MONITOR 


panel to OFF, 


Result 


MRCV operating 
times must be with- 
iz bi of figure 


REG SUPPLY PRES- 
SURE gage indicates 
zero, 


(1) Event recorder 
pen 4 picks up. 


(2) HELIUM 
CONTROL light 
comes on; helium 
tank vents. 


HELIUM CONTROL 
light goes off. 


3.2.5A.3 Securing After Test. 


a. Return all switches and circuit breakers 
on test equipment to off, neutral, or deener- 


gized position, 


b. Secure flight instrumentation checkout 
console, electrical checkout console, data re- 
corder console, pneumatic flow tester, and 
pneumatic checkout console (paragraphs 
3.2.30, 1 through 3, 2,30. 5), 


c. Disconnect test hose from pneumatic 
checkout console 0-3000 PSI SUPPLY OUTLET 
and engine test plate 9020275, 


d. Remove test plate 9020276 fron. HELIUM 
TANK FILL customer connect, and install pro- 


tective covers. 


_ @. Install thrust chamber exit closure, or 
close desiccant access cover on closure. 


f. Install all protective covers and closures — 


_removed for this test. 
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3.2.6 TESTING ELECTRICAL SAFETY CIR- 
CUITS. The electrical safety circuit tests are 
performed to determine {ff the engine electrical 
control system will terminate the sequence 
when a malfunction is simulated by the test 
equipment. A 5-1ninute-miatmum time lapse ts 
required between tests. When performing the 
electrical safely circuit tests, disregard all 
lights not specified in the test procedure. 


WARNING 


The Flight Instrumentation Checkout 
Console G1036 und Electrical Check- 
out Console G1037 must be operated 
by authorized personnel trained in 
the use of the equipment. 


3.2.6.1 Preparing for Test. 


a. Connect Flight Instrumentation Checke tt 
Console G1035 and Electrical Checkout Console 
G1037 (figure 3-1). (Connect and disconnect 
engine electrical connectors in accordance with 
R-3825-3.) 


b. Disconnect engine harness plugs (refer to 
R-3825-3), and install electrical cable 
NA6-27093T P261 between electrical checkout 
console receptacle J10 and the following engine 
i plugs (shown as dashed line in figure 
3-1): 


(1) Ignition detector probe plug P19. 


(2) Mainstage OK pressure switch No. 1 
plug P20. 


(3) Mainstage OK pressure switch No. 2 
plug P26. 


c. Prepare electrical checkout console for 
use as outlined in paragraph 3.2.1.2. 


d. Position the following switches on 
SIMULATOR panel as indicated: 


(1) FACILITY READY to READY; FACIL- 
ITY READY light on ENGINE CONTROL panel 
comes on. 


(2) PREVALVES to OPEN. 
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(3) MS OK PRESS SW NO. 1 and MS OK 
PRESS SW NO. 2 to CLOSED. 


(4) IGNITION to DETECTED. 


e. Position TEST/FIRE SELECT switch on 
GROUND RELAY panel to AREA CLEAR. 


f. Position the following switches on ENGINE 
CONTROL panel as indicated: 


(1) EMERG HELIUM TANK VENT to OFF. 


(2) Switch beloy EMERG START TANK 
VENT light to CLOSED. 


(3) ARMED TEMP DETECT BYPASS to 
ON. 


Operation Result 
Voltmeter on panel 
indicates 24-30 vdc, 
and the following panel 
lights on electrical 
checkout console 
come on: 


g- Position ENGINE 
GROUND POWER 
switch on ENGINE 
CONTROL panel to 
ON. 


ENGINE CONTROL 
panel: 


(1) ENGINE GROUND 
POWER. 


(2) AREA CLEAR. 
(3) ENGINE READY. 
(4) ARMED. 


(5) MAINSTAGE OK 
NO. 1 DEPRESSUR- 
IZED. 


(6) MAINSTAGE OK 
NO. 2 DEPRESSUR- 
IZED. 


ENGINE TEST/ 
MONITOR panel: 
IGNITION BUS 
ARMED. 
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3.2.6.2 Testing for Delay in Recetving Main- 
otoge Enable Signal. Prepare for test arneraeh 
3.2.6.1). 


an. (Deleted) 


b. Position ARMED TEMP DETECT BYPASS 

switch on ENGINE CONTROL panel to OFF. 
Operation Result 

Approximately 2 
setonds after engine 
start signal, IGNITION 
COMPLETE Nght on 
ENGINE TEST MONI- 
TOR panel comes on. 
Engine must remain 
in this condition. 


c. Read steps d and 
e; then momentarily 
press ENGINE START 
button on ENGINE 
CONTROL panel. 


d. After 2 seconds 
in thig condition, 
position ARMED TEMP 
DETECT BYPASS switch 
on ENGINE CONTROL 
panel to ON. 


Engine sequence 
must contiiue to 
mainstage. 


| 


Operation 


e, Momentarily 
press CUTOFF button 
on ENGINE CONTROL 
panel, 


{, Press CUTOFF 
RESET button on EN- 
GINE CONTROL panel, 
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Result 


Engine cutoff occurs, 


(1) CUTOFF LOCK- 
IN light goes off. 


(2) CUTOFF light on 
GROUND RELAY 
panel goes off, 


g. Position ENGINE GROUND POWER awitch 
on ENGINE CONTROL panol to OFF unless 
safety circuit testing is to he continued, 


3,2,6,3 Tosting for Failure to Recaive Start 


al After Engine Start 


Tank Depressurized Si 
(Engines Incorporating Eleotrical Control Aas- 
fomply 602670-111 or G0A070-211), Prepare 


for test (paragrap 


oMewe ° 


a. Position START TANK awitch on SIMU- 
LATOR panel to PRESSURIZED, 


b, Make sure that IGNITION COMPLETE 
BYPASS on ENGINE TEST/MONITOR panel is 


OFF, 


c, Momentarily 
press ENGINE START 
button on ENGINE 
CONTROL panel, 


d. Pross CUTOFr 
RESET button on EN- 
GINE CONTROL pnanol, 


Engine cutoff occurs 
1/4 to 3/4 second 
aftor START TANK 
DISCH CONTROL 
light on ENGINE 
TEST /MONITOR 
panel comes on, 


(1) CUTOFF LOCK- 
IN light goes off. 


(2) CUTOFF light 
on GROUND RELAY 
panol goes off, 


0, Position START 'TANK switch on biMU- 
LATOR panol to DEPRESSURIZED. 


f, Position ENGINE GROUND POWER awitch 
on ENGINE CONTROL panol to OFF unless 
gifoty clrcult tosting is to bo continued, 


Section III 
Paragraphs 3,2.6.3 to 3,2,6.5 


3,2,6,4 Testing for Failure to Receive Ignition 
Detected Signal After Engine Start, Prepare 


or test (paragraph J.2.6, 
a, Position IGNITION switch on SIMULATOR 
panel to NOT DETECTED. 


Operation 
b. Momentarily 
press ENGINE START 
button on ENGINE 
CONTROL panel, 


Result 


Engine cutoff occurs 
1/4 to 3/4 second after 
START TANK DISCH 
CONTROL Hight on 
ENGINE TEST/ 
MONITOR panel comes 
on, 


(1) CUTOFF LOCK- 
IN light goes cff, 


c, Press CUTOFF 
RESET button on EN- 
GINE CONTROL panel, 


(2) CUTOFF light on 
GROUND RELAY 
panel goes off, 


d, Position IGNITION switch on SIMULATOR 
panel to DETECTED, 


e, Position ENGINE GROUND POWER 
switch on ENGINE CONTROL panel to OFF 
unless safoty circuit testing is to be continued, 


3,2,.6,.6 Toasting to Verify Receiving Mainstage 
OK Signal Aftor Engino Aart, Prepare for 
toat (Paragraph 3,3,0.1). 


a. Position M8 OK PRESS SW NO, 1 to 
OPEN. 


The engine goes into 
n normal start so- 
quence and continues 
into mainstage. 
MAINSTAGE OK light 
comes on, 


b, Momentarily 
pross ENGINE START 
button on ENGINE 
CONTROL panel, 


Angino cutoff 
occurs, 


c. Momentarily 
press CUTOFF button 
on ENGINE CONTROL 
panel altor MAINSTAGE 
OK light on ENGINE 
TEST/MONITOR panol 
comos On, 
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Operation Result 
d, Press CUTOFF 

RESET button on EN- 

GINE CONTROL panel, 


(1) CUTOFF LOCK- 
IN light goes off. 


(2) CUTOFF light on 
GROUND RELAY 
panel goes off, 


e. Position MS OK PRESS SW NO, 1 to 
CLOSED, 


f, Position MS OK PRESS SW NO, 2 on 
SIMULATOR panel to OPEN. 


g. Repeat steps b through d, 


h. Position MS OK PRESS SW NO, 2 on 
SIMULATOR panel to CLOSED, 


{, Position ENGINE GROUND POWER switch 
on ENGINE CONTROL panel to OFF unless 
safety circult testing 1s to be continued, 


3,2,6,6 Testing for Failure to Recelyo Main- 
stage OK Signal Aftor Engine Start, Prepare 
for teat (paragraph 3,2,6, i), 

n. Position MS OK PRESS SW NO, 1 and 


MS OK PRESS SW NO, 2 on SIMULATOR pinel 
to OPEN, 


b, Momentarily 
press ENGINE START 


After the 4 spark 
lights on ENGINE 


button on ENGINE TEST/MONITOR 
CONTROL panel, panel go off, cutoff 
occurs, 


c, Pross CUTOFF 
RESET button on EN- 
GINF CONTROL panel. 


(1) CUTOFF LOCK- 
IN Hght goes off, 


(2) CUTOFF Nght 
on GROUND RELAY 
panol goos off, 


ad. Positlon MS OK PRESS BW NO, 1 and 
MS OK PRESS SW NO. 2 on SIMULATOR panol 
to CLOSED. 


0. Position ENGINE GROUND POWER aewitch 
on ENGINE CONTROL panel to OFF, 
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3.2.8.7 Securing After Test, If another test 
is to be performed a 8 time, removal of 
test equipment required for that test may be 
disregarded, 


a. Pull out all circuit breakers on electrical 
checkout console, 


b, Position all console switches to off, 
neutral, or deenergized position, 


c, Disconnect electrical cable 
NA5-27093TP261, and install the following en- 
gine electrical plugs, as applicable; then safety-~ 
wire with Inconel lockwire MS20995N; (Connect 
engine electrical connectors and install lockwire 
in accordance with R-3825-3,) 


(1) Start tank pressure switch plug P16, 
(2) Ignition detector probe plug P10, 


(3) Mainstage OK pressure switch No, 1 
plug P20, 


(4) Fuel injector temperature transducer 
ylug P22, 


(5) Mainstage OK pressure switch No, 2 
plug P26, 


d, Secure electrical checkout console 
(paragraph 3,2, 30,2), 


3,2,7 TESTING AUGMENTED AND GAS GEN- 
ERATOR SPARK IGNITERS, This test consists 
of onergizing spark igniters and checking for 
sparks at ASI chambor and GG, Disregaid all 
Hghts not specified in the procedure, Refor to 
soction II for spark igniter systom requiromonts 
hofore porforming this test, 


3.2.7.1 Proparing for Tost, 


tt. Connoct Bloctrical Chockout Console 
C1037 (figure y-1), 


b, Make sure that all spark igniter cablos 
are connocted, 


c. Proparo Eloctrical Checkout Consolo 
1037 (paragraph 3,2, 1,2), 


R-3825-1B 


Operation Result 
d, Position switches 

on engine SIMULATOR 

panel of electrical 

checkout console as 

follows: 


(1) PREVALVE 
switch to CLOSED, 


(2) FACILITY 
READY to READY. 


FACILITY READY 
Nght on ENGINE 
CONTROL panel 
comes on, 


e, Position TEST/FIRE SELECT switch on 
GROUND RELAY panel of electrical checkout 
console to OK TO TEST, 


{, Position test selector switch on ENGINE 
TEST/MONITOR panel of electrical checkout 
console to COMPONENT TEST, 

g Position ENGINE (1) The following 
GROUND POWER avwitch lights on ENGINE 
on ENGINE CONTROL TEBT/MONITOR 
panel of electrical check- panel come on; 


out console to ON. 
(a) COMPONENT 
TEST, 


(b) IGNITION BUS 
ARMED. 


(c) On engines 
incorporating ECA 
§02670-111 or -211, 
START TANK PRES- 
SURIZED and START 
TANK DEPRES- 
BSURIZED, 


(2) The following 
lights on ENGINE 
CONTROL panel 
come on: 


(a) ENGINE 
GROUND POWER. 


(b) MAINSTAGE 
OK NO. 1 DEPRES- 
SURIZED. 


Section III 


AS! 
CHAMBER 
PORT 


NOTE 


DIMENSIONS ARE I INCHES, Jd01-89 


Figuro 3-6, Augmented Spark Igniter Chamber 
Blocking Device (Typical) 
Operation 


Result, 


(c) MAINSTAGE 
OK NO, 2 DEPRES- 
SURIZED, 


(d) TEST, 


(0) ENGINE 
READY, 


h, Ifn blocking dovico that moots the require- 
monts of atop { has boon fabricatod and ja avail- 
able, disregard step |. 


i, Fabricate an ASI chambor blocking device 
that moots the following requiroments: (Figure 
3-6 tlustrates a typleal blocking device. ) 


(1) Handle of blocking dovico must be a 
wood, plastic, or motnl rod long onough to reach 
through thrust chambor throat to ASI chambor 
port. 
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(2) Sound-muffling portion of blocking de- 
vice must be a rubber or soft plastic, conical 
or spherical tip secured to rod. Tip diameter 
(if a sphere) or base width (if a cone) should be 
1-1/2 to 2 inches, 


3,2,7,2 Function Testing. When audibly test- 
ing GG spark igniter operation, insert ASI 
chamber blocking device through thrust chamber 
throat and hold tip against ASI chamber port, 
Tip of blocking device must not be forced into 
port, 


Operation Result 
a. Position SPARK 

CONTROL awiich or and NO, 1 ASI 

ENGINE TRS C/ SPARK lights come 

MONITOIN panel to on, 

NO, 1 ASI-NO, 1 Ga, 


NO, 1 GG SPARK 


Audible indication 
must be detected, 


b, Using a stotho- 
scope, listen for an 
audible indication of 
No, 1 GG spark 
igniter operation, 


c. Visually observe 
operation of No, 1 
ASI spark igniter 
through thrust chamber 
oxit, 


Operation must be 
vorified, 


NO, 2 GG SPARK 
and NO, 2 ASI 
SPARK lights come 
on, 


d, Position SPARK 
CONTROL switch to 
N9, 2 ASI-NO, 2 0G, 


Audible indication 
must be dotectad, 


6. Using a stotho- 
scope, easton for an 
audible indication of 
NO. & GG svark 
ignitor oporntion, 


{, Visually obgorve 
operation of NO. 2 A&i 
spark igniter through 
theuat chamber oxit, 


Oporation must bo 
verificd, 


g. Roturn SPARK CONTROL switch to OFF, 
h. Poaltlon switches as follows: 


(1) Tost seluctor on ENGINE TEST/ 
MONITOR punel to OFF, 
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(2) TEST/FIRE SELECT on GROUND RE- 
LAY panel to OFF, 


(3) ENGINE GROUND POWER on ENGINE 
CONTROL panel to OFF, 


(4) FACILITY READY on engine SIMULA- 
TOR panel to NOT READY. 


3,2.7,3 Securing After Test, If another test is 
to be performed at this time, removal of test 
equipment required for that test may be disre- 
garded, Secure electrical checkout console 


(paragraph 3.2, 30.2), 


ay TESTING MAINSTAGE OK PRESSURE 
SWITCHES, This test consists of pressuse- 
actuation testing of malnstage OK pressure 
switches and recording pickup and dropout pres- 
sures, Disregard all lights not specified in the 
procedure, The following test equipment is 
required: 


a. Electrical Checkout Console G1037, 
b, Pneumatic Checkout Console G3106, 
c. Data Recorder Console G3121, 


ad. Tost adapter 9025406 (test adapter kit 
9026405), 


$,2,8,1 Preparing for Tost, 


a, Connect engine and all checkout equipment 
(figure 3-1), 


b. Proparo Electrical Checkout Console 
G1037, Datn Rocordor Console G3121, and 
Pnoumatte Checkout Consolo G3106 for use 
(paragraphs 3,2,1,2 through 3.2.1.4), 


Cc. Remove cap from CALIPS CHECKOUT 
LINE customer connect on ongino, and Install 
tost adaptor 0026406, ‘Torque nut to 6-60 In-lb, 


ad, Connect a prossure hose betwoc,; 0-1000 
PSI SUPPLY OUTLET of pneumatic checkout 
console and toast adaptor installed on CALIPS 
CHECKOUT LINE customer connect, 
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Operation Result 
e. Position switches 

on engine SIMULATOR 

panel of electrical check- 

out console as follows: 


(1) PREVALVE 
switch to CLOSED. 


(2) FACILITY 
READY to READY, 


FACILITY READY 
light on ENGINE 
CONTROL panel 
comes on, 


f. Position TEST/FIRE SELECT switch on 
GROUND RELAY panel of electrical checkout 
console to OK TO TEST, 


g. Position TEST SELECTOR switch on EN- 
GINE TEST/MONITOR panel of electrical 
checkout console to COMPONENT TEST, 


h. Position EN~- 
GINE GROUND 
POWER awitch on 
ENGINE CONTROL 
panel of electrical 
checkout console 
to ON. 


(1) The following 
lights on ENGINE 
TEST/MONITOR 
panel come on: 


(a) COMPONENT 
TEST. 


(b) IGNITION BUS 
ARMED, 


(c) On engines 
incorporating ECA 
§02070-111 or -211, 
START TANK PREB- 
SURIZED and START 


TANK DEPRESSURIZED, 


(2) The following 
Nghts on ENGINE 
CONTROL panel 
come on: 


(a) ENGINE 
GROUND POWER, 


(b) MAINSTAGE 
OK NO. 1 DEPRES- 
SURIZED., 


Section ITI 
Paragraph 3.2.8.2 


Operation Result 
(c) MAINSTAGE OK 
NO, 2 DEPRESSURIZED. 


(d) TEST, 
(e) ENGINE READY. 


{, Adjust facility pneumatic pressure to 
pneumatic checkout console to 1,000 psig mint- 
mum, 


%,2.8.2 Actustion Testing, 


a, Close BLEED yalve and open REG 
SUPPLY SHUTOFF valve on PNEUMATIC 
SUPPLY PANEL (0-1000), 


b, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-1000) to INCREASE 
until] REG SUPPLY PRESSURE gnge Indicates 
226-260 pal, 


Leakage {is not allow- 
able, 


c, Leak-test line 
from CALIPS CHECK- 
QUT LINE customer 
connect to pressure 
switches on thrust 
chamber, and leak-test 
pressure switches, 


WARNING 


Failure to obsorve safety require- 
monts in step d can result In injury 
to personnel, 


ad. During remaindor of this test, have all 
personnol stand behind adequate safoly barriers 
or at a safo distance from engine while systom 
is pressurized to 600 palg, 


ce, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-1000) to INCREASE 
unt] REG SUPPLY PRESSURE gage Indicates 
600 +26 pal, and return to zoro, 
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Operation 
sit - slaty Gian BES 
FE; ike Seg 
: SOE REGULATOR on 


corder pen SoS stele 

and recorder pen 32 
drops out, Record 
pressure as mainstage 
OK pressure switch 
No, 1 actuation 
pressure, 


event nt or ie 
32 picks up‘and pen 
30 drops out, Re- 
cord presaure as 
mainstage OK pres- 
auro switch No, 1 
denctuation pressuro, 


(a) 


R- 3825-15 


Result 


(1 MAINSTAGE OK 
NO, 1 PRESSURIZED 


gt Neu arate on and 


No. ‘ DEPRES: 


SURIZED light goes 
off on ENGINE CON- 
TROL panel, 


(2) REG SUPPLY 
PRESSURE, gage 
must Indteate 500 
+30 psl, 


(1) MAINSTAGE OK 
Nee DEE AeSUISZE0 
ght. cones. on and 
MAINSTAGE OK NO, 1! 
PRESSURIZED light 
goes.off on ENGINE 
CONTROL panel, 
pike ee. Tee 
"REG: SUPPLY ; 
PRESSURE gage must 
Indicate 20-105 pal 
bolow actual actuation 
pressure recorded in 
step f, 


hac Turn PRESSURE R REGULATOH on PNEU- 
MATIC SUPELY. PANEL (0-1000) tatiy countor- 


clockwiae unt 
indicates zoro, 


1 REG SUPPLY PRESSURE gago 


{, Ropeat steps f through h, 


fe nit ‘PRESSURE 
MATIC SUPPLY, PANE 


E LATOR on 
Ly ned’ 1000) to INCREASE 


i 


-PNEU- 


unt!l REG SUPPLY PRESSURE gngo indicaton 
600 +25 en wae roturn to zoro, 


oy gael ; ap 
‘id Miia Slo TiePREB- 
8 op REOUL, Rion 
PN EUMATIC SaUPPLY 
PANEL? ‘(0=1000) to IN- 
CREASE (do; jot excood 
600 palg) Un{ilfovont re- 
cordor pon 31 picks up 
and rocordor pon 33. 


drops out, Record pros- 


puro as malnalago OK 
pressure switch NO. 2 
actuation prossuro, 
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(i) MAINSTAGE OK 
NO, 2 PRESSURIZED 
light.comés on and 
MAI STAG GE OK 

NO, 2 DEPRESSUR- 
IZED Hight govs off on 
ENGINE CONTROL 
panol, 


(2) ‘nEO BUPPLY 
PRESSURE gage 
must Indleato 

§00 +30 pal. 


Operation 


1, Slowly turn 
PRESSURE RECGE - 
LATOR on PNEV- 
MATIC SUPPLY 
PANEL (0-10°O) 
DECREASE until 
event recorder pen 
33 picks up and re- 
corder pen Jl drupe 3 Wk at 
out, Record prea- ME Se ree ee 
sure a8 mainstage Inatht ate HI LIE gies 
OK pressure awitch below Gshees be tage 
NO, 2 deactuation PRes erg FH oe tnd ve 
pressuro. step 3 


BRags.s 


ide 


Ay’ é 


Wasp ia € 4 
a oe eee 
Light faery Wy Merce YY Se 

MALS ET &. € oe 

PULSE APE Eo ge 
400 4 ow BH EWR 
CON TIVE pad. 


m, Turn PRESSUIR AEG CT on rk, 
MATIC SUPPLY BANK 6) $50 Paice oe ctcee 
Clockwise unt} HERG SUPPLY Prem oe pegs 
Indicates zeru, 


HN. Ropeat atepa & ievagn a 


o, On electrical fac Ye TROLS Le eee S| 
switchos aw folluwe 


(1) TEST SELECTOR .9 EMeaus Ste? 
MONITOR panel to OFT 


(2) TEST PUR AKL ROY 9 s.tee en a8 
LAY (anol to OFF. 


(2) ENGINE CROCND fiw va oa ow eee 
CONTROL panel to OFF 


(4) FACILITY NMRADYT on engtene ee, ot 
TOR panel to NOT HRADY 


9,2.8.3 Becur ing Ata T* th. CH acter Gcrem 4a et 
to be porformed at (hte thave, fons ree: ow ved 


equipment required (ue that tect wap te ae 
regarded, 


A, aconnect poeunatis wae fee tee 
PS! SUPPLY OU TILEY of perimpagti se 4 Bese 


console and teat ateptar Mig tecd 


+ thy 


b. femove teat atepter fem ace ee ort. 


OUT EINE customer oc niet 


C, Reinatall protective cay can ceed ae 


thin teat, 


+a 
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Section I0 
Paragraphs 3,2,9.2 to 3,2,9.3 


c, Prepare Pneumatic Flow Tester G3104 
and Pneumatic Checkout Console G3106 (para- 
graphs 3,2,1.4 and 3,4,1, 5). 


d, Remove thrust chamber exit closure or 
open one desiccant access cover on closure, 


e, Install test plate 9020274 on START TANK 
INITIAL FILL customer connect. Torque nuts 
to 61-75 in-lb, 


f, Connect a pressure hose from 0-1000 PSI 
SUPPLY OUTLET of pneumatic checkout console 
to test plate 9020274 Installed on START TANK 
INITIAL FILL customer connect, 


g, Install test plate 9020223 en START 
TANK VENT VALVE CONTROL customer con- 
nect, Torque nuts to 60-60 in-lh, Remove cap 
from test plate fitting. 


h, Remove protevtive closure from START 
TANK VENT & RELIEF VALVE DRAIN cus- 
tomer connect, ‘ 


i, On engines incorporating MD320 or MD351 
change, remove cover from fuel pump drain 
line customor connect, 


j. Adjust facility pneumatic supply to pnou- 
matic checkout console to 600 psig minimum, 


3,2,9,.2 Leak Testing. Seo {igure 3-7 for 
location of loak-taat points, 
a, Close HLEED valvo and open REG 


SUPPLY SHUTOFF valve on PNEUMATIC 
SUPPLY PANEL (0-1000). 


b, On engines incorporating MD320 or MD361 
change, porform stops a throughh, “On ongines 
not Incorporating MND320 or MN361 change, 
procecd to atop I, 


c. Slowly: turn PRESSURE REGULATOR on 
PNEUMATIC SUPPLY PANEL (0-1000) to IN- 
CREASE untill REG SUPPLY PRESSURE gago 
- {indicates 100-160 pal, 


d, Closo REG SUPPLY SHUTOFF valvo on 
PNEUMATIC SUPPLY PANEL (0-1000). 


Oporation Rosult 
0, Positlon EMERG Light comes on, and 
START 'TANK VENT yrossuro in start 
switch on ENGINE unk vents to zoro, 
CONTROL PANEL to 
ON. 
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Operation Result 
f, Position EMERG Light goes off, 

START TANK VENT 

switch on ENGINE 

CONTROL PANEL 

to OFF. 


g. Open REG SUPPLY SHUTOFF valve on 
PNEUMATIC SUPPLY PANEL (0- 1000), 


h. Install cover on fuel pump drain line cus- 
tomer connect, 


j, Slowly turn PRESSURE REGISLATOR on 
PNEUMATIC SUPPLY PANEL (0.1000) to IN- 
CREASE until REG SUPPLY PRESSURE gage 
indicates 500 +100 pai, 


J. Record thme when step i wae performed, 


k, Using pneumatic 
flowtester or leak-test 
compound, asapplicable, 
leak-test Hner and con- 
i ase listed In figure 

#4, 


Leakage Is not allow- 
able, 


NOTE 


When leak-testing valve-to-tank 
joints, personnel must follow the 
genoral lonk-tost procedures, In- 
sulation must not be leak tested 

at valvo flanges, Gas coming from 
undor the Insulation cover may bo 
caused from compression of en- 
trapped air between the tank and 
Insulation and not from a dofective 
tank, Tho tank itsolf is lonk- 
tosted by the mnss-loss lenkago 
method, 


1, Using lonk 
detector, loak-tont 
braided sections of 
system under test. 


3.2.0.3 Tosting Start Systom Masa-Loss 
Lonkago, 


n. Wait ono hour aftor recorded initial start 
tank prossurization time, (Refer to paragraph 
3.2.0.2, stop j.) 


Loakago Is not allow- 
able. 


R-3825-1B Section II 


Location Leak-Test Leak-Test 


Code in Point Using Point Using 
Figure Pneumatic Leak-Test 
Leak-Test Point Description 3-32 Flowtester Compound 
Start tank pressure port TF1 Fl x 
TF1 ine to primary FI package x 


TF1 Une to auxillary FI package (@) 


TF1 line from tee to static-test 
transducer 


Start tank Uquid refill line from 
chec". valve to part tank support- 
and-fill valye() 


Start tank Uquid refill line from tee Xx 
in TF1 inatrume 1 ho lino to capped 
end of refill lines 


Start tank support-and-fill valve F2 xX 
connection to start tank 

Start tank vent-and-rellef valve F3 x 
connection to start tank 

Start tank temperature transducer F4 xX 
TFT1 

S87DV connection to start tank F6 

Start tank emergency vent valve F62 


connoction to pnt tank support- 
and-fill valvo 


Blank plate ‘aa tank support- F62 X 
and-fill valyol® 


(a) Engines Incorporating M260, MD262, MD206, MN313, or MN316 change. 
( Enginos Incorporating MDagl or MDo44 change but not Incorporating MD$47 chango. 
o) Engines not incorporating MD331 or MD344 chango cr onginos incorporafing MD347 change. 
it Enginos tncorporating MD320 or MD361 ‘change. 
0) Enginos not incorporating M1320 or M1361 chango. 


Figure 3-7. Start System Loak-Tost Points 


Operation Roault Operation Rosult_ 
hb, Observe REG Prossuro must ho Minits, adjust PRES-~ 
SUPPLY PRESSURE 500 110 pasty. SURE REGULATOR 
gago on PNEUMATIC on PNEUMATIC 
SUPPLY PANEL SUPPLY PANEL 
(0-1000). If pros- (0-1000) until pros- 
sure is not within aure gage indicates 


600 110 pal, 


Section JO 


NOTE 


A printout may be obtained by momen- 
tarily turning the POWER switch on 
the DIGITAL VOLT-OHMMETER to 
PRINT, 
Operation Result 
c, Press TEMPERA- 
TURE SELECT switch 
and CHANNEL NO, 9 
button on flight instru- 
mentation checkout 
console, Record 
DIGITAL VOLT- 
OHMMETER 
indication, 


Temperature must 
be 120° F (5,107 
volts) or less, 


d, If temperature is not within allowable 
IUmits, allow a cooling or stabilization period; 
then repeat steps b and c until all conditions 
have been met, 


NOTE 


Steps 6 and f removo supply pres- 
sure to start tank system, 


o, Turn PRES- 
SURE REGULATOR 
on PNEUMATIC 
SUPPLY PANEL 
(0- 1001) fully 
counterclockwise, 


REG SUPPLY PREB- 
SURE gage indicates 
zero, 


{, Close REG SUPPLY SHUTOFF VALVE, 
and open BLEED valve, Maintain BLEED 
valvo open during mass~logss toast, 


NOTE 


To seloct PRESSURE SELECT when 
TEMPERATURE SELECT Ns actuated, 
the SPEED AND FLOW SELECT 
button must bo prossed twice to do- 
actuato TEMPERATURE SELECT, 


g. Pross PRESSURE SELECT switch and 
CHANNEL NO, 6 button on (Nght instrumonta- 
tion checkout consolo. Rocord DIGITAL VOLT- 
OHMMETER Iindiention. 
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h, Press TEMPERATURE SELECT switch 
and CHANNEL NO, 9 button on flight instrumen- 
tation checkout console, Record DIGITAL VOLT- 
OHMMETER indication, 


i, Record time that readings in steps g and 
h were obtained, Determine mass (M) using 
the following formula: 


5.2693 PV 
TV +1,222 


where 


M = mass (pounds) 
PV = pressure indication (volts) 
TV = temperature indication (volts) 


j. Walt one hour, then obtain and record 
DIGITAL VOLT-OHMMETER values for pres- 
sure and temperature, Determine mags using 
formula in step 1, 


NOTE 


If mass loss slightly exceeds the 
specified yalue, three more 
consecutive tests may be per- 
formed and the average mass 
loss for the four tests computed, 
The system is acceptable if the 
average mass loss does not ex- 
coed the specified value, 


e If not mass galn is obtained (up 
to 0,001 pound por hour), start 
tank mags leakage must bo reo- 
corded ns zero, 


Operation Result 
k, Subtract valuo 
obtained in atop j from 
value obtainad In stop tL, 
Record 08 start tank 
mnss-loss lonkngo. 


NOTE 


Maximum allowablo 
loss in mngs is 
0,0006 pound (in 
ono hour), 


Stops | through p vont start tank 
system prossuro, 


1, Disconnect tost hose connoctod botwoon 
0-1000 PSI SUPPLY OUTLET of pnoumatic 
chockout consolo and tost plato fitting of tost 
plate 0020274, 
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in, Connect test hose disconnected in step | 
to test plate 9020223 installed on START TANK 
VENT VALVE CONTROL customer connect. 


n, Close BLEED valve and open REG 
SUPPLY SHUTOFF valve on PNEUMATIC 
SUPPLY PANEL (0- 1000), 


WARNING 


Failure to observe the safety re- 
quirements of step o can result in 
injury to personnel, 


Operation Result 
o, Clear all person- 
nel from aren of START 
TANK VENT & RELIEF 
VALVE DRAIN customer 
connect; then slowly turn 
PRESSURE REGULATOR 
on PNEUMATIC SUPPLY 

PANEL (0- 1000) to IN- 
CREASE until REG SUP- 
PLY PRESSURE gage 
indicates 250 psi max!- 
num, 


Start tank pressure 
must yent from 
START TANK VENT 
& RELIEF VALVE 
DRAIN customer 
connect, 


p. Loak-test start 
tank vent valve control 
line, 


Leakage is not 
allowable. 


q. Using lenk dotec- 
tor, lenk-tost braided 
sections of system 
under test, 


Leakage is not 
allowable. 


r. Turn PRESSURE REGULATOR on 
PNEUMATIC SUPPLY PANEL (0-1000) fully 
countorclockwise untll REG SUPPLY PRES- 
SURE gage indicatos zoro, 


3,2.0.4 Securing Aftor Tost. If anothor toat 
is to bo porformod, romoval of test equipment 
roquirad for that test may be disrogarded. 


n. Disconnect all prossure hoses from pneu- 
matic chockout console and engine. 


b. Removo the following toast plates, and ro- 
install applicable protective closures on cus- 
tomer connects: 


(1) START TANK VENT VALVE CONTROL 
customor conneoct, 


Section III 
Paragraphs 3. 2, 9,4 to 3.2.10 


(2) START TANK INITIAL FILL customer 
connect, 


c, Secure flight instrumentation checkout 
console, pneumatic checkout console, and pneu- 
matic flowtester (paragraphs 3. 2, 30. 1, 

3, 2, 30,4, and 3. 2, 80, 5), 


3,2,10 TORQUE-TESTING OXIDIZER TURBO- 
PUMP, 


a, If hydraulic pump js not installed on ac- 
cessory drive pad, carefully remove plug and 
seal from drive pad cover plate, 


b. If hydraulic pump is installed on accessory 
drive pad, carefully remove torque access cover 
plate and plate seal from turbine exhaust hood, 


c, Attach torque wrench to adapter, insert 
adapter into opening, and engage splines of 
turbine shaft and adapter, If torquing through 
accessory drive pad, use adapter from wrench 
kit 9016712-11, If torquing through torque 
access plate opening, use xdapter from wrench 
kit 9017260, Refer to R-3826-3 for torque 
adapter conversion information, 


CAUTION 


A_ torque in excess of 1,000 in-Ib 
can damage the turbopump, 


Operation 


d, Rotate turbine 
wheel clockwise 
(viewed from aft end 
of engine), and record 
maximum torquo ro- 
quired to Initinte rota- 
tion as breakaway 
torque, 


Result 


(1) Maximum allow- 
ablo breakaway torque 
is 1,000 in-Ib, 


(2) On onginos dosig- 
nated for SII stage, 
maximum allowable 
bronkaway torquo is 
600 in-lb if hydraulic 
pump {a Installed, If 
torque excoods Himit, 
disconnect hydraulic 
pump and repent test 
using 1,000 In-Ib 
limit, 


NOTE 


When mensuring torquo with tho hy- 
draullc pump Installed, indicated torquo 
must bo convortad to actual torque duo 
to the effect of the torque wrench 
adaptor. 


Section Ill 
Paragraph 3,2.11 to 3.2.12 


Operation Result 
Maximum allowable 
running torque is 
200 in-lb, 


e, Continue rotating 
turbine slowly, and re- 
cord torque required 
to maintain rotation as 
running torque, 


f, Remove torque wrench and adapter from 
turbopunip. 


g. If torque access cover plate was remoyed, 
carefully install plate and seal. Torque plate 
mounting bolts to 40-60 in-lb, 


h, If accessory drive pad cover plug was 
removed, carefully install plug and seal, 
Torque plug to 405-446 In-lb, 


3,2,11 TORQUE-TESTING FUEL TURBOPUMP. 


A. Remove plug and seal from fuel turbine 
torque access, 


b, On engines not incorporating MD172 
shange, attach a torque wrench to adapter 
0019861~11 from wrench kit 9016711-11, Insort 
adaptor through torque access, and engage 
splines of turbine shaft and adapter, 


c, On engines incorporating MD172_ change, 
attach a torque wrench to adapter 19-0026816 
from wrench kit 0016711-21, insert adapter 
through torque access, and engage hex on tur- 
bine wheel. 


CAUTION 


A torque in oxcess of 1,000 in-lb can 
damage the turbopump, 


d. Rotate turbine 
wheel counterclock~ 
wiso (viowed from aft 
ond of ongino), and ro- 
cord maximum torque 
roquired to inltinte 
rotation as breakaway 
torque, 


Maximum allowable 
abt torque Is 
1,000 in- b, 


Maximum allowable 
running torque ts 
300 In-Ib, 


o. Continuo rotat- 
ing turbine shaft slowly, 
and record torquo ro- 
quired to matntain ro- 
tatlon as running torque. 
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f, Remove wrench and adapter, and install 
plug and seal on torque access opening. Torque 
plug to 405-446 in-lb, 


3,2,12: REVERSE-LEAK-TESTING OXIDIZER 
TURBOPUMP INTERMEDIATE SEAL PURGE 
CHECK VALVE, This test consists of applying 
pressure downstream of purge check valve and 
measuring reverse-flow leakage, Refer to 
section II for checkout constraints before 
performing this test, 


a. The following test equipment is required; 
(1) Pneumatic Checkout Console G3106, 
(2) Test adapter 9024623 (kit 9024408), 

(3) Coupling AN910-4J, 
(4) Reducer AN910-6J, 
(5) Nipple AN616-4-4J, 
(6) Fitting PG4-312-A-N (Conax), 
(7) Reducer ANO12-6J, 


b, Obtain adapter 0024623, and remove re- 
ducer AN010-14C and hose from adapter, 


c, Install reducer ANO19-6J with O-ring 
M8 28778-6 in teo of adaptor 9024623, 


ad, Assemble coupling ANO10-4J, reducor 
ANO12-6J, fitting PG4-312-A-N, and nipple 
AN816-4-4J, 


e, Renovo protective cap from adaptor 
0024623, and connect a prossure hse from 
adaptor to FLOWMETER OUTLET cf pnoumatic 
checkout consolo, 


{, Ttomove covor from oxidizer turbopump 
intorraedinte seal purge check valve vont line, 


g. Connect a pressure hose from adapter 
0024623 to nipplo; then Inatall fitting on outlet 
of oxidizer turbopump Intermediate soal purge 
chuck valve, Socuro ond of hoso assembly at 
drain Hino. 


h, Inatall a pressure cap on 0-100 PSI SUP- 
PLY OUTLET of PNEUMATIC SUPPLY PANEL 
(0-100), 
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{, Prepare Pneumatic Checkout Console 
G3106, (Refer to paragraph 3,2,1.4,) 


j. Adjust facility pneumatic pressure to 
checkout console to 40 psig minimum, 


k, Close FLOWMETER NO, 1 SHUTOFF, 
FLOWMETER NO, 2 SHUTOFF, FLOWMETER 
BYPASS VALVE, and flowmeter BLEED VALVE. 


1, Close BLEED valve and open REG SUP- 
PLY SHUTOFF valve on PREUMATIC SUPPLY 
PANEL (0-100), 


m, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
30 +1 psi, 

Operation Result 


Maximum allowable 


n. Slowly open 
leakage is 26 scjm. 


FLOWMETER NO, 1 
SHUTOFF, Observe 
flowmeter indication, 
Record leakage as oxi- 
dizer turbopump Inter- 
mediate soal purge 
check valve reverse 
leakage, 


o, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise untll REG SUPPLY PRESSURE gage 
indicates zoro, 


p. Disconnect test hoses from penumatic 
checkout console and engine, 


qe Rolnstall cover on purge chock valvo vent 
lino, 


r, Romove reducor from adaptor, and roin- 
stall reducor AN010-14C with O-ring M828778-6, 
Roinstall protective cap on adaptor, 


8 Rotain fittlngs ANO10-47, ANO10-0J, 
ANB16-4-4J, AN012-6J, and PG4-312-A-N 
for tasting of next ongino, 


t, Socuro pnoumntic chockout consolo, 
(Rofor to paragraph 3,2, 30,4.) 


Section III 


3,32,13 TESTING OXIDIZER FEED SYSTEM, 
This test consists of pressurizing and leak- 
testing the oxidizer feed system, then measur- 
ing the pump seal and pump shaft seal leakage, 
See figure 3-8 for oxidizer feed system test 
setup, Refer to section II for checkout con- 
straints before performing this test. The fol- 
lowing test equipment is required: 


a. Electrical Checkout Console G1037. 
b. Pneumatic Flow Tester G3104, 
c. Pneumatic Checkout Console G3106, 


d, Wrench adapter 9019875-11 (wrench kit 
9016712 -11), 


e, Teast plate 0010868 (kit 9016713), 
oA, Toast plate 9020222~11 (kit 0018843-11), 


f, Tost plate 0019901 (accumulator hose 
plate kit 9019960), 


g Test plate 9020276 (kit 9017274), 
h. Test plate 0020626 (kit 0018840), 


1, Teast plate 0026300 (kit 0026400-11, 3 | 
required), 


j. Vent adaptor 9026423 (vent adapter kit 
1026424), 


jA. Toast adaptor 9026617, 


B, Test plate 0022534 (bleed valve adapter 
set 0022447-11), 

k, Exhaust system test plates and equipment: 
(1) Tost pinto 0010800-11 (kit 0010710-11), Bl 
(2) Tost plate 0020251-11 (kit 0010723-11), 
(3) Adapter 0022623 (kit 0018846), 
(4) Tost pinto 0026300 (kit 9026400-11), ff 
(6) Heat oxchangor handler 0016790-11, 
(6) Bypass yalvo removal tool 0020269, 


(7) Duct flange brackets 0021016 and 
0021016, 


(8) Tost plate 0020236 (kit 9016701~11), | 
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3.2,13,1 Preparing for Test. 


a. Prepare Electrical Checkout Console 
1037, Pneumatic Checkout Console G3106, 
and Pneumatic Flow Tester G3104 (paragraphs 
3. Qs 1, 2, 3. 2. 1, 4, and 3.2, 1, 6). 


b. Remove closure from oxidizer turbopump 
turbine seal dratn line. 


c. Remove closure from primary seal drain 
Mine and install test adapter 9026817 or plug 
AN806S16. If plug is used, torque to 290-300 
in-lb. 


d. Remove closure from OXIDIZER PUMP 
PRIMARY SEAL DRAIN customer connect and 
install test plate 0020222-11. Torque nuts to 
61-75 in-lb. Remove cap from test plate port. 


e. Remove cover from intermediate seal 
purge check valve vent line. 


CAUTION 


Bolts specified in step f must be 
used, to prevent galling of duct 
threaded inserts. 


f, Using bolts RD111-1010-3616 (new bolts 
or bolts recoated with dry-film lubricant), in- 
stall test plate 9019858 on oxtdizer turbopump 
inlet duct. Torqtte bolts to 190-210 in-lb. 
Connect pressure hoses from test plate to 
FLOWMETER OUTLET and 0-60 PSI MONITOR 
INLET on pneumatic checkout console. 


g. Install test plate 9020526 on LOX BLEED 
LINE customer connect. Torque nuts to 61-75 
in-lb. Connect pressure hoses from test plate 
to 0-600 PSI MONITOR INLET of pneumatic 
checkout console. 


h. Install test plate 9020275 on HELIUM 
TANK FILL customer connect. Torque nuts to 
61-75 in-lb. Connect pressure hose from test 
plate to 0-3000 PSI SUPPLY OUTLET of pneu- 
matic checkout console. 


{, Make sure 0-100 PSI SUPPLY OUTLET 
on pneumatic checkout console is pressure 
capped. 


Section II 


Jj. Remove vent port relief valve from boss 
in MFV closing control Hne, Connect a hand 
valve or install vent adapter 9026423 in boss. 
Torque adapter to 40-60 In-lb. Close hand 
valve, 


WARNING 


Performing this test without discon- 
necting the hose from the pneumatic 
accumulator, and installing a test 
plate on the accumulator hose will 
result in exceeding the safe operating 
pressure of the pneumatic accumula- 
tor. 


k. Disconnect pneumatic inlet hose and seal 
from accumulator (on primary FI package). 
Remove filter and seals. 


1, Install protective closure on accumulator 
boss. 


m. Install test plate 9019961 on accumulator 
hose. Torque bolts to 25-60 in-ib, 


n. Install test plate 9025399 between line and 
inlet port of purge control valve. Torque bolts 
to 41-46 in-lb. 


o. Install exhaust system test plates as out- 
lined in paragraph 3,2, 2, 


3.2,13,2 Leak Testing, (See figure 3-9 for 
locations of leak-test points. ) 


a. Close BLEED Valves on PNEUMATIC 
SUPPLY PANEL (0-100), FLOWMETER PANEL, 
PNEUMATIC MONITOR PANEL (0-60), and 
PNEUMATIC MONITOR PANEL (0-600). 


b. Open FLOWMETER BYPASS valve on 
FLOWMETER PANEL, 


c. Make sure that FLOWMETER NO. 1 and 
NO, 2 SHUTOFF valves on FLOWMETER 
PANEL are closed, 


d. Open REG SUPPLY SHUTOFF valve on 
PNEUMATIC SUPPLY PANEL (0-100). 
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Location 
Code in 
Figure 
Leak-Test Point Description 3-32 
Oxidizer inlet duct connection to turbopump L1 
PU valve outlet flange connection to turbopump ‘f) L6 
j MRCYV outlet flange connection to turbopump ©) L6 
PU valve putts pressure instrumentation L6 
port pool 
MRCV ouflet pressure instrumentation L6 
port POOE 
POS line to auxilfary FI package 
PU valve connection to PU valve LY’ 
actuator 
i MRCV pneumatic actuator housing to L1 
valve gate housing(g) 
PU valve inlet flange connection to turbopump L8 
outlet mantfold 
| MRCV inlet flange connection to turbopump L8 
outlet manifold(g 
PU valve Inlet pressure instrumentation LO 
port Pos(f) 
MRCV Anke pressure instrumentation L9 
port Pos'é 
PO8 iine to auxillary FI package 
Oxidizer turbopump connection to oxidizer L10 
high-pressure duct 
Oxidizer turbopump disohatee pressure L11 


instrumentation port PO2 
PO2 line to static-test transducer @) 


Heat exchanger oxidizer supply line connection L12 
to oxidizer high-pressure duct 


Oxidizer turbopump discharge pressure L13 
instrumentation port PO3 


PO3 line to primary FI package 

PO3 line from tee to static-test transducer») 

Oxidizer flowmeter flange L14 
Oxidizer turbopump discharge fluid- L15 
temperature transducer POT3 


(a) Engines not incorporating MD237 change, 

(b) Engines incorporating MD237 change. 

(f) Engines not incorporating MD366 or MD371 change. 
(g) Engines incorporating MD366 or MD371 change. 


Figure 3-9, Oxidizer Feed System Leak-'Test Points (Sheet 1 of 2) 
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cr eT et ety stepRSS 


Location Lenk-Test Leak-Test 
Code in Point Using Point Using 
Figure Pneunatiec Lenk-‘Test 
Leak-Test Point Deseription 3-32 Flowtester Compound 

Oxtdizer bleed line connection to oxidizer L16 xX 

bleed valve 

Oxidizer bleed valve connection to oxidizer L17 X 

high-pressure duct 

Oxidizer bleed valve - oxidizer temperature L18 X 

transducer GOT2 

Oxidizer bleed valve capped port coe") L190 x 

Blank plate on oxidizer high-pressure duct 1.20 xX 

MOV upstream flange L21 X 

Oxidizer ASI valve flange connection to L22 X 

MOV body 

Heat exchanger oxidizer Intet pressure L23 X 

instrumentation port HOLE 

HOL line to auxillary FI package) X 

GG oxidizer line connection to GG L28 X 

Oxidizer turbopump bearing coolant pressure 141 Xx 

instrumentation Hne PO7 at weld bracket 

POT line to auxiliary FI package“) X 

POT line from tee to static-test transducer“) xX 

POT line plug) x 

(a) Engines not incorporating MD237 change. 

(c) Engines not incorporating MDIO5 or MD104 change. 

(dq) Engines not incorporating MD269, MD282, MD296, MD313, or MD315 change. 

(ec) Engines incorporating MD269, MD282, MD296, MD313, or MD315 change. 

Figure 3-9, Oxidizer Feed System Leak-Test Points (Sheet 2 of 2) 
Operation Result Operation Result 


e. Turn PRESSURE Monitor gage on 


compound, as appli- 


PNEUMATIC MONI- 
TOR PANEL (0-600) 


REGULATOR on PNEU- 
MATIC SUPPLY 


cable, leak-test lines 
and connections listed 


PANEL (0-100) to IN- 
CREASE until monitor 
gage on PNEUMATIC 
MONITOR PANEL 
(9-60) indicates 

30 +1 psi. 


also indicates 
30 +1 psi. 


Leakage is not 
allowable. 


f, Using pneumatic 
flowtester or leak-test 


in figure 3-9, 


g. Using leak 
detector, leak- 
test braided sec- 
tions of system 
under test, 
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Lenkage is not allow- 
able. 
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Soction tlt 
Paragraph 3.2.13.3 


3,2, 13.3. -Meastitfiis’ Pump Seal and: iarmp 
Shaft Seal Leaknyes, 


wits Show ie FLOWMETER No, 2 snur- 
Ofr valvel toll close FLOWMETER NY PASS 
vale 16716 ge is let tind 60 selm, open 
FLOWM Rena 6. 1 SHOTOFF valvo, then close 
FLOWMETER NO. 2 SHUTOFF valve, 


b. Remove plug nd seal’ trom oxidizer tur- 
bine nccess (accessory drive pad cover plate). 


Oo” {HRI a n tok{lie Wrench to wreneh adapter 
9019676-41, inert through turbine necess, and 
engage splites of turbine shaft and ndapter, 

CAUTION 


A torque” tit ‘excess of 1, $00 Wti-ap 
can deniage | the turbopunip, 


ue hh a jWlieel, aldckwlae (viewed 
aft elid of He 0 Hiinimium of 6 complete 
eect to defermine maximum leakage 
palit Use piéuimalic flowtester to ficasure 
leakage ‘troni’oxtdi dot piinip seal drain ine. 
(0 iBhelnes. fneorpo¥Aling MD301, MbYo2 
MDSS2 FOr ‘M233 “Ghalge, tieasuro leakage at 
OXIDIZER BUMP PRIMARY SEAL DRAIN cus- 
tofiier connédt.) CofUnte to rotate turbine 
wheel to position where hinxlniuim leakage ts 
noted} then record leakage indicated on Now- 
tester, 


e. Record system lenknge indicated on pneu- 
matic élieckout console flowmeter. 


fe Remove wiéich and adapter; then rein- 
stall plug atid seal in turbine access of oxidizer 
baie exhaust duct. Torque plug to 405-445 
n- 


‘g. Using pirelfiialletlowtester, mensure 
leakage tromi’ A fltttie of test adapter 9022823 In- 
stalled on td#4Ue access of fuel {urbine exhaust 
duct. Keep flowtester cénhected to ndapter for 
n mitilirium of 10 miindtes and until flowmeter 
stabilizes. Retord lenkage. 


h.. Close FLOWMETER NO. 1 or NO. 2 
SHUTOFF valve, us applicible. 


i. Open FLOWMETER BYPASS valve. 
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R-3826-1B 


ag. Turn PRESSURE REGULATOR on PNEU- 
MA'TIC SUPPLY PANEL (0-3000) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 


indicates zero, 
Operation 


ah. Using hand 
valve or vent adapter 
9026423 tn boss In 
MFV closing control 
line, vent pressure 
from control system. 
After all pressure 
has vented, close 
hand valve. 


al, Position, . 
HELIUM CONTROL 
switch on ENGINE 
TEST/MONITOR 
panel to OFF. 


aj, Position 
FACILITY READY 
switch on SIMULA- 
TOR panel to NOT 
READY, 


ak, Position the 
following switches on 
electrical checkout 
console to OFF: 


(1) ‘Test selector 
on ENGINE TEST/ 
MONITOR panel, 


(2) TEST/FIRE 
SELECT on GROUND 
RELAY panel. 


(3) ENGINE 
GROUND POWER on 
ENGINE CONTROL 
panel, 


Result 


Control system 
depressurizes, 


HELIUM CONTROL 
light goes off. 


FACILITY READY 
light on ENGINE 
CONTROL panel 
goes off, 


All lights on console 
go off. 


al, Disconnect pressure hose from FLOW- 
METER OUTLET and test pinte 9019868 in- 
stalled on oxidizer turbopump inlet duct, 


am, Connect a needle valve to FLOWMETER 
OUTLET, Close needle valve. 


an. Make sure FLUIVMETER NO, 1 and 
NO, 2 SHUTOFF valves on FLOWMETER 


PANEL are closed, 


no, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until monitor gage on PNEUMATIC SUPPLY 
PANEL (0-100) indicates 30 +1 psi. Maintain 
30 +1 psig while performing steps ap through 


Ab, 


ap. Connect pneumatic flowtester to outlet of 
needle valve; then adjust needle valve unttl flow 
indicated on flowtester is equal to leakage re- 


corded in step g. 


NOTE 


FLOWMETER NO, 2 must be used 
if total flow exceeds 50 scim, 


Operation 


aq. Open FLOW- 
METER NO. 1 valve, 


Result 


Maximum allowable 
leakage is 1,5 scim, 


and close FLOW- 
METER BYPASS 
valve. Allow pres- 
sure to stabilize; 
then record leakage 
indicated on FLOW- 
METER NO. 1. 
Record as oxidizer 
turbopump shaft seal 
and GG control valve 
oxidizer poppet com- 
bined leakage. 


ar. If leakage value exceeds 1.5 scim, per- 
form steps as through bj. If value is 1.65 scim 
or less, proceed to step bk. 


as, Close FLOWMETER NO. 1 or NO. 2 
SHUTOFF valve, as applicrble; then close 
needle valve. 


at. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero, 


R-3826-1B 


au. Disconnect oxidizer bleed valve from 
high-pressure duct. 


av. Install test plate 0022634 from bleed 
valve adapter set 9022447-11 (components 
adapter set 9016796) on oxidizer inlet flange 
of bleed valve. Torque bolts to 61-75 in-lb. 


aw. Disconnect needle valve from FLOW- 
METER OUTLET, and connect pressure hose 
from FLOWMETER OUTLET to test plate 
0022634, 


ax. Connect pressure hose between LOX 
BLEED LINE customer connect and 0-600 PSI 
MONITOR INLET of pneumatic checkout console. 


Operation 


ay. Open FLOW- 
METER BYPASS 


Result 


Monitor gage on 
PNEUMATIC MONI- 
valve; then ttf: TOR PANEL (0-600) 
PRESSURE REGU- also indicates 30 +1 
LATOR on PNEU- psi. 

MATIC SUPPLY 

PANEL (0-100) to 

INCREASE until moni- 

tor gage on PNEU- 

MATIC SUPPLY 

PANEL (0-100) indi- 

cates 30 +1 pal. 


az. Slowly open FLOWMETER NO. 2 SHUT- 
OFF valve; then close FLOWMETER BYPASS 
valve. If leakage is tess than 50 scim, open 
FLOWMETER NO. 1 SHUTOFF valve, and then 
close FLOWMETER NO. 2 SHUTOFF valve. 


Maximum allowable 


ba. Allow presstre 
leaknge is 1.6 scim. 


to stabilize; then re- 
cord leakage indicated 
on FLOWMETER NO. 1 
or FLOWMETERNO. 2. 
Record leakage as GG 
control valve oxidizer 
poppet leakage. 


Maximum allowable 
leakage is 20 scim. 


bb. Subtract leakage 
value obtained in step 
ba from leakage value 
obtained in step aq. If 
a negative result is ob- 
tained, record as zero. 
Record results as oxi- 
dizer turbopump shaft 
seal leakage. 


Section Il 


be. Closo FLOWMETER NO, 1 or NO. 2 
SHUTOFF valve, og applicable. 


bd. Open FLOWMETER BYPASS valve. 


be. ‘Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero, 


bf, Disconnect pressure hose from FLOW- 
METER OUTLET and test plate on oxidizer 
bleed valve inlet flange; then remove test plate. 


bg. Install oxidizer bleed valve on high- 
presstre duct, and cross-torque bolts to 
143-167 in-lb and safety wire. 


bh. Connect a needle valve to FLOWMETER 
OUTLET. Close needle valve. Connect pneu- 
matic flowtester to outlet of needle valve. 


bl, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until monitor gage on PNEUMATIC SUPPLY 
PANEL (0-100) indicates 30 41 pst. 


bj. Slowly open FLOWMETER NO, 2 SHUT- 
OFF valve; then close FLOWMETER BYPASS 
valve. Step bk may be disregarded if steps as 
through bj were performed. 


bk. Open FLOWMETER NO. 2 SHUTOFF 
valve, and close FLOWMETER NO. 1 SHUT- 
OFF vulve. 


Operation 


bl. Adjust needle 
valve until flow indi- 
cated on pneumatic 
flowtester is equal to 
leakage recorded in 
step d. Allow pres- 
sure to stabilize; 
then record leakage 
indicated on FLOW- 
METER NO. 2. 
Record as oxidizer 
turbopump primary 
seal leakage. 


bm. Close FLOWMETER NO. 2 SHUTOFF 
valve. 


bn. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero. 


Result 


Maximum allowable 
leakuge is 350 scim. 
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Operation Result 
Maximum allowable 
leakage difference 
is 17 Bcim, 


bo. Subtract total 
leakage recorded tn 
steps aq and bi from 
leakage recorded tn 
step e; record as 
oxidizer system leak- 
age. Ifa minus figure 
{8 obtained, record 
leakage rate as zero, 


bp. If leakage recorded in step bo ex- 
ceeds specified limits, perform one addi- 
tional test. If recorded leakages for 
second test are within specified limits, 
oxidizer feed system leakage is satisfac- 
tory. If a minus figure is obtained when 
total lenkage rates are subtracted, record 
lenkage rate as zero, 


NOTE 


Steps bq through by are required 
only if the oxidizer bleed valve 
was disconnected, 


bq. Disconnect needle valve from FLOW- 
METER OUTLET, and connect pressure hose 
from FLOWMETER OUTLET to fitting on test 
plate 9019858 on oxidizer turbopump inlet duct. 


br. Open FLOWMETER BYPASS valve. 


bs, Turn PRESSURE 
REGULATOR on PNEU- 
MATIC SUPPLY PANEL 
(G-100) to INCREASE 
until monitor gage on 
PNEUMATIC MONITOR 
PANEL (0-60) indicates 
30 +1 pal. 


Monitor gage on 
PNEUMATIC MONI- 
TOR PANEL (0-600) 
also indicates 

30 +1 psi. 


Leakage is not 
allowable. 


bt. Using pneumatic 
flowtester, leak-test 
the following connec- 
tions and instrumenta- 
tion taps: L16, L17, 
L18, and L19 on 
oxidizer bleed valve 
(See figure 3-9.) 


bu. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero. 
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by. Disconnect pressure hose botween LOX 
BLEED LINE customer connect and 0-600 PSI 
MONITOR INLET of pneumatic checkout console. 


3,2,13,4 Securing After Test. If another test 
{s to be performed, removal of test equipment 
required for that test may be disvegarded, 


a. Disconnect pressure hoses from pneumatic 
checkout console and from test plates on oxidizer 
turbopump inlet duct and HELIUM TANK FILL 
customer connect, 


b. Remove test plates from LOX BLEED 
LINE and HELIUM TANK FILL customer 
connects, 


c. Remove teat plate fron: oxidizer turbopump 
inlet duct, 


d. Remove hand valve or vent adapter from 
boss in MFV closing control ne, 


e. Reinstall vent port check valve in boss in 
MFV closing contre] line. (Refer to R-9826-3.) 


f. Remove test adapter or plug from oxidizer 
turbopump primary seal drain line and remove 
test plate from OXIDIZER PUMP PRIMARY 
SEAL DRAIN customer connect. 


g. Remove test plate installed between pneu- 
matic accumulator inlet hose and flange. Install 
seals, filter, anri pneumatic hose with bolts and 
washers, ‘Torque bolts to 63-65 in-lb, 


h. Remove test plate from oxidizer bleed 
valve control port, Install seal and connect 
control ne to oxidizer bleed valve with bolts, 
waererss and bracket. Torque bolts to 41-45 
n- e 


{, Remove test plate from fuel bleed valve 
control port. Install seal and control line to 
fuel bleed valve with bolts, washers, and 
bracket. Torque bolts to 41-45 in-lb. 


j. Remove exhaust system test plates as 
outlined in paragraph 3.2.3. 


k. Reinstall protective closures removed for 
this test. 


1, Secure electrical checkout console, pneu- 
matic checkout console, and pneumatic flowtester 
(paragraphs 3,2,30.2, 3.2.30.4, and 3.2.30, 5.) 
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3.2.14 TESTING FUEL FEED SYSTEM, This 
test consists of pressurizing and leak-tusting 
the fuel feed system, then measuring the purip 
seal and pump shaft seal leakage, See figure 
3-10 for fuel feed system test setup, When 
performing turbopump primary and secondary 
seal leak tests, refer to figure 3-11 for allow- 
nble conditional leakage Limits, Refer to section 
II for checkout constraints before performing 
this test. The following test equipment is 
required: 


a. Electrical Checkout Console G1037, 

b. Pneumatic Flow Tester G3104, 

c. Pneumatic Checkout Console G3106. 

d. On engines incorporating MD172 change, 
wrench adapter 19-9026816 (wrench kit 
0016711-21), 

e, On engines not incorporating MD172 
change, wrench adapter 9019861-11 (wrench 
kit 9016711-11), 

f. Test plate 9019858 (kit 9016713), 

g. Test plate 9020222-11 (kit 9018843- 11), 

h. Test plate 9020276 (kit 9017274), 

i. Test plate 9020526 (kit 9018840), 

j. Test plate 9026399 (kit 9026400-11), 


k. Vent adapter 9025423 (vent adapter kit 
9025424), 


1. Exhaust system test plates and equipment: 
(1) Test plate 9019860-11 (kit 9016710-11), 
(2) Test pinte 9020251-11 (kit $016723-11). 
(3) Adapter 9022623 (kit 9018846), 

(4) Test plate 9025399 (kit 9025400-11). 
(5) Heat exchanger handler 9016790-11. 


(6) Bypass valve removal tool 9020269. 


(7) Duct flange brackets 9021015 and 
9021016. 


(8) Test plate 9020225 (kit 9016701-11), 


Section Hl 
Paragraphs 3,2. 14 to 3. 2, 14.1 


3.2.14.1 Proparing for Test. 


a. Prepare Electrical Checkout Console 
G1037, Pneumatic Checkout Console G3196, and 
Pneumatic Flow Tester G3104 (paragraphs 
3.2.1.2, 3.2.1.4, and 3.2.1.6), 


CAUTION 


Bolts specified in step b must be 
used to prevent galling of duct 
threaded inserts, 


b. Using bolts RD111-1010-9616 (new bolts 
or bolts recoated with dry-film lubricant), 
install test plate 9019858 on fuel turbopump 
iniet duct. Torque bolts to 190-210in-lb, Con- 
nect pressure hoses from test plate to FLOW- 
METER OUTLET and 0-60 MONITOR INLET 
on pneumatic checkout console, Make sure that 
0-100 PSI SUPPLY OUTLET on pneumatic 
checkout console is prersure-capped, 


c. Install test plate 9020626 on FUEL BLEED 
LINE customer connect, Torque nuts to 
61-75 in-lb, Cotinect pressure hose from test 
plate to 0-600 MONITOR INLET on pneumatic 
checkout console, 


d. Install test plate 9020275 on HELIUM 
TANK FILL customer connect. Torque nuts to 
61-75 in-lb. Connect pressure hose from test 
plate to 0-3000 PSI SUPPLY OUTLET on pneu- 
matic checkout console, 


e. Remove vent port check valve from boss 
in MFV closing control line. Connect a hand 
valve or vent adapter 9026423 in boss. Torque 
adapter to 40-65 in-lb, Close hand valve. 


NOTE 


The hand valve or adapter is used to 
eliminate flow of helium to prevent 
depletion of facility helium supply. 


f, Remove protective cover from oxidizer 
turbine seal drain line. 


g. Remove protective cover from oxidizer 
turbopump primary seal drain line (at thrust 
chamber exit), or on engines incorporating 
MD301, MD302, MD322, or MD323 change, 
remove cover from OXIDIZER PUMP PRIMARY 
SEAL DRAIN customer connect, 
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Figure 3-10. Fuel Feed System Test Setup 
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9 SCIM or 
Less 


Secondary Seal 
Hellum Leakage 


75 SCIM or 
Less 


Acceptable 


Greater Than Acceptable 
715 SCIM but 
Less or Equal 


to 500 SCIM 


Greater Than Replace 
500 SCIM secondary 
seal, (a 


(n) Refer to R-3825-3, 


Acceptable 


Replace secondary 
seal, \a 


Rennes secondary 
seal, (a 


Section HI 
Paragraph 3, 2, 14,2 


Primary Seal Hellum Leakage 


Greater Than 9 
SCIM but Less 
Than or Equal 
to 350 SCIM 


Greater Than 
350 SCIM 


Replace primary 
seal, \a 


Replace primary 
and secondary 
seals, (a 


Replace primary 
and secondary 
seals, (a 


Figure 3-11, Allowable Fuel Turbopump Primary and Secondary Senl 
Lenkages and Replacement Criterin 


h, Disconnect pnoumatic inlet line and seal 
from inlet port of purge control valve. Install 


& tost plate 9026309 from test plate kit 9026400-11 
Torque holts 


between line and valve inlet port, 
§ to 41-46 in-Ib, 


1, Install test plate 9020222-11 on FUEL 
PUMP DRAIN customer connect. Torque nuts 
to 61-75 in-lb, 


J. Remove plug and seal from boss between 
fuel turbopump and fuel turbopump primary 
seal drain check valyo, 


k. Install exhaust system tost plates ns out- 
lined in paragraph 3,2, 2. 


3.2.14.2 Leak Testing. 


a. Close BLEED yvalyes on PNEUMATIC 
SUPPLY PANEL (0-100), FLOWMETER PAN- 
EL, PNEUMATIC MONITOR PANEL (N-60), 
and PNEUMATIC MONITOR PANEL (0-600). 


b. Open FLOWMETER BYPASS on FLOW- 
METER PANEL. 


c. Make sure that FLOWMETER NO. 1 and 
NO. 2 SHUTOFF valves on FLOWMETER 
PANEL are closed. 


d, Open REG SUPPLY SHUTOFF valve on 
PNEUMATIC SUPPLY PANEL (0-100), 


Operation 


@, Turn PRESSURE 
REGULATOR on PNEU- 
MATIC SUPPLY PANEL 
(0-100) to INCREASE 
until monitor gage on 
PNEUMATIC MONITOR 
PANEL (0-60) indicates 
30 +1 psi. 


{. Using pneumatic 
flowtestor or lonk-tost 
compound, as applicable, 
lonk-toest Mnos and con- 
nections Hated in 
figure 3-12, 


g Using lenk dotec- 
tor, lonk-tost braided 
sections of system under 
test. 


Change No, % - 15 March 1975 


Rosult 


Munitor gage on 
PNEUMATIC MONI- 
TOR PANEL (0-600) 
also indicates 30 +1 
psi. 


Lonkage is not allow- 
able. 


Leakage is not allow-~ 
able, 


3-47 


Section III R-3825-1B 


Location Leak-Test Leak-Test 
Code in Point Using Point Using 
Figure Pneumatic Leak-Test 
Leak-Test Point Description 3-32 Flowtester Compound 
MFV upstream flange F6 Xx 
Fuel turbopump discharge fluid-temperature FT x 
transducer PFT1 
GG fuel line connection to GG F& 
Fuel inlet duct connection to turbopump FO 
Fuel turbopump interstage pressure F10 
instrumentation port PF6 
PF6 line to transducer x 
Fuel turbopump bearing temperature Fil xX 
transducer PST 1b 
Fuel turbopump connection to support (below F12 »,4 
pump volute) 
Fuel turbopump discharge fluid-temperature F13 4 
transducer port PFT 1a 
Fuel turbopump to fuel high-pressure duct F14 xX 
Fuel turbopump discharge pressure F15 x 
instrumantation port PF2 
PF2 line to static-test transducor X 
Fuel bleed valve capped port ors) F16 Xx 
Fuel bleed valve temperature transducer GFT 1 P17 x 
Fuel bleed Ine connection to fuel bleed valve 18 xX 
Fuel bleed valve connection to fuel bleed F10 xX 
valve adaptor 
Fuol bleed valve adapter connection to fuel F20 xX 
high-pressure duct 
Fuel turbopump discharge pressure F21 X 
instrumentation port PF3 
PF9 line to primary FI package xX 
Fuel flowmeter {lange 22 xX 


(a) Engines not incorporating MD233 change. 
(b) Engines not incorporating MDI72 change. 
(c) Engines not incorporating MD237 change. 


Figure 3-12, Fuel Feed System Leak-Test Points (Sheet 1 of 2) 
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R-3825-1B Section II 
Paragraph 3,2, 14,3 
Location Leak-Test Leak-Test 
Code in Point Using Point Using 
Figure Pneumatic Leak-Test 
Leak-Test Point Description 3-32 Flowtester Compound 
Fuel turbopump balance piston cavity F45 xX 
pressure instrumentation port PFS 
PF5 line to auxillary FI package 
PF5 line from tee to static-test transducer 
Fuel turbine seal cavity purge line (TG10) F46 
at weld bracket 
Fuel turbopump balance piston sump pressure F47 Xx 
at capped line (PF4) 
Fuel turbopump primary seal purge line (PF7) F48 Xx 


at weld bracket 


Figure 3-12, Fuel Feed System Leak-Test Potnts (Sheet 2 of 2) 


3,3,14,.3 Monasuring Turbopump Primary Seal 
and Pump Shaft Seal Lenakuges. 


a, Slowly open FLOWMETER NO, 2 SHUT- 
OFF valve; then close FLOWMETER BYPASS 
valve. If leakage is less than 50 scim, open 
FLOWMETER NO, 1 SHUTOFF valve; then 
close FLOWMETER NO. 2 SHUTOFF valve. 


b. Remove adapter 9032823 from torque 
access of turbine exhaust duct, 


c, On engines not incorporating MD172 
chango, install a torque wronch to wrench 
adaptor 90109861-11, insert through torque 
necess, and engage splines of turbine shaft 
and adapter. 


d. On engines incorporating MD172 change, 
install a torque wrench to wrench adapter 
19-9026816, insert through torque access, und 
engage hex on turbine wheel, 


CAUTION 


A torque in excess of 1,000 In-lb 
can damage the turbopump. 


a, Rotate turbine wheel counterclockwise 
(viewed from aft end of engine) a minimum of 6 
complete revolutions to determine maximum 
lenknge point, Use pneumatic flowtester to 
measure lenkage from boss between fuel 
turbopump and fuel turbopump drain check 


valve, Continue to rotate turbine wheel to 
position where maximum leakage is noted; then 
record leakage {udicated on flowtester, 


{. Record system leakage indicated on pneu- 
matic checkout consoles flowmeter, 


g Remove wrench and adapter; then reinstall 
adapter 9022023 in torque access of fuel turbine 
exhaust duct. Torque adapter to 60-60 in-lb, 


h. Using pneumatic flowtester, mensure 
lonkago from fitting of test adapter 9022823 in- 
stalled on torque access of fuel turbine exhaust 
duct. Record lenkage. 

Ope 0 Result 

i, Position awitchos 
on engine SIMULATOR 
panel of electrical chock- 
out consule as follows: 


(1) PREVALVES to 
CLOSED. 


(2) FACILITY 
READY to READY. 


FACILITY READY 
ight on ENGINE 
CONTROL panel 
comes on. 


j» Position TEST/FIRE SELECT switch on 
GROUND RELAY panel to OK 'TO TEST. 
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k, Position teat, selector awitat, on ENGINE 
TEST/MONITOR: panel to COMPONENT TEST. 


“Result 


peri ion | 


(i i: . The “following 
lights.on ENGINE 
CONTROL panel 
come on: 

(a) ENGINE 
GROUND POWER. 


‘(b). MAINS'TAGE 


Ayigty Turn ‘ENGINE 
aoa POWER 
switch on ENGINE 
CONTROL panel to 
ON. 


OK NO, 1 DEPRES- 


SURIZED, 
(0). MAINSTAGE 


OK NO; 2 DEPRES- 


SURIZED, 
(a) TEST. 


(2), ‘The ‘ollahitig 
‘Nights on ENGINE/ 
TEST MOMTOR 
panel come on: 


(a) COMPONENT 


TEST, 


(b) JONITION BUS 


ARMED, 


SURIZED and START 
‘TANK DEPRESSUR- 


IZED, 


mM, : ‘Close’ BLBED valyo nnd’ ono’ REG SUP- 
PLY ‘SHUTOFF VYalvo on PNEUMATIC SUPPLY 
PANEL (0- 3000), 


jab identi 
gPoattloy HELIUM 
(we) TROL | switch on 
ENGINE TEST/ 
MONITOR panel to ON, 


Oy. opie’ PRESSURE REGULATOR on, PNEU- 
MATIC SUPPLY, PANEL (0-3000) to INCREASE 
until REG SUPPLY PRESSURE gage tndlcates 
226-260 pst. 


light comes on. 
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Operatiog eeed 


» Open BLEED 
valve on PNED- 
MATIC MONITOR 
PANEL (0-600). 


Moiail.o gauge on PWE. 
PAN TEE tebe eee ye na 
VPAMEE 2 bee cae 


Cates bebe 


qQ. Disconnert preaesne Liu tat@ens FO Ob: 
BLEED LINE customer - assed and 1 We pe 
MONITOR INLET of er aS Sete a ee ee er 


Matin Woe wee 
seek ee eo 


re. Using pneuinatir 
flowtestor, meanure 
fuel bleed valve leak- 
age at FUEL NEE Eb 
LINE customer con- 
nect, Record actual 
valuo ag fuel bleed 
valve leakagw. 


8, Open FLOWMETEIO NT PAG caiee on 
FLOWMETER VANE, 


t, Close PLOWMETER SO) toe wet | 
SHUTOFP valve, ae applic abies 


U. Turn PRESSURA HEU ELA TOR oe foes 
MATIC SUPPLY PANEL. (6-000) Pica coimsas. 
clockwise unt] REO SUPPLY Pesan mE gage 
Indicator zoro, 


¥e Turn PRESSUNE BRGQULA TUG one Pt. 
MATIC SUPPLY PANEL (0. 200s?) fadip e cineoe 
clockwise until REO SUPPLY PIek aan guage 
indicates zero. 


we. Uatng hand valve or vend atayeee ODDEN 
in boas tn MPV closing conteul diae, erat yeos 
suro from control system. Aflae all gaeeruwe 
has vonted, clone hand valve 


xX.  Poaltion WELIOM HEGRE Crm THe: 
CONTROL switch on ligne qgcea cat 
ENGINE TEST / 

MONITOR panel to OFF. 


FACILITY HEED 
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CONTI ya: 
wor ad 


y. Poaltion 
FACILITY READY 
switch on engine 
SIMULATOR panol 
‘yg NOT READY. 
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Section Hl R-3825-1B 
Paragraphs 3,2,14.4 to 3,2.15,1 


Operation Result d, Test plate 9020222-11 (kit 9018843-11), 
. Test adapter 9024523 (adapter kit 9024496). 
ap, Leak-test plug Leakage is not i eakacapier fadapter ACY ) 
installed in fitting be- allowable. {, Exhaust system test plates and equipment: 
tween fuel turbopump (1) Test plate 9019860-11 (kit 9016710-11), 
and turbopump primary 
seal drain check valve. (2) Test plate 9020251-11 (kit 9016723-11), 


3) Adapter 9022823 (kit 9018946), 
aq. Turn PRESSURE REGULATOR on PNEU- i) Adapter ( ) 
MATIC SUPPLY PANEL (0-100) fully counter- (4) Test plate 9025399 (kit 9025400-11), | 
clockwise until REG SUPPLY PRESSURE gage (5) Heat exchanger handler 9016790-11. 
indicates zero, 


6) Byp; al i A 1 9020260. 
3,2.14.4 Securing After Test. If another test (8) Bypass valyeeemoyal sco ? 


is to be performed, the removal of test equip- (7) Duct flange brackets 9021015 and 
ment required for that test may be disregarded, 9021016. 
a. Disconnect pneumatic hoses from pneu- (8) Test plate 0020225 (kit 9016701-11), ] 
matic checkout console and from test plates on 3.2.15,1 Preparing For Tost, 
fuel turbopump inlet duct and HELIUM TANK -2.15.1 Preparing For Test, 
FILL customer connect, a, Prepare Pneumatic Checkout Console 
1 lntes { il : G3106 and Pneumatic Flow Tester G3104 (para- 
». Remove test plates from the following graphs 3.2.1.4 and 3,2, 1,5), 


customer connects; 
(1) FUEL BLEED LINE, 
(2) HELIUM TANK FILL. 
(3) FUEL PUMP DRAIN. 


c. Remove test plate from fuel turbopump 
inlet duct, 


b, Remove protective closures from the 
following: 


(1) Oxidizor turbine seal drain line, 
(2) Fuel turbine seal drain lina, 


(3) Thrust chamber oxit, or open one 
desiccant access opening on cover, 
d, Remove hand valve or vent adapter from (4) FUEL PUMP DRAIN customer connect 
boss In MFV closing control line, ‘ 
c. Remove plug and seal from fitting between 
fuel turbopump and fuel turbopump drain check 
valve, 


e, Roinstell vent port check valve in boss in 
MFV closing control linc, (Refer to R-3825-3.) 


f, Romovo redler oon test pintes as out- d, On engines incorporating MD234 change, 
incd in paragraph 3,2.3, remove bolts and washors that secure drain 
g. Reinstall protective closures removed for ne to start tank discharge valve, and remove 


this test, sonl, 

h, Secure olectrical checkout console, pneu- o, Install test plate 0026300 from test plate L 
matic checkout console, and pneumatic flow- kit 0026400-11 betwoon drain line flange and 
tester (paragraphs 3,2,30.2, 3.2.30.4, and start tank discharge valvo drain Une boss, 
3,2,90, 5), Torque bolts to 41-46 in-ib, 

3.2.15 TESTING PURGE SYSTEM. This tost f, Install test plate 0020222-11 on PURGE 
consists of prossurizing the purge manifold, MANIFOLD SYSTEM customer connect. Torque 
measuring the flow from each exit, and leak- nuts to 61-76 in-1b, 

toasting the purgo and drain dines: Goo Felre g. Install n too fitting on tost pinto 0020222-11 
3-13 for purge system test setup. Refer to installed on PURGE MANIFOLD SYSTEM 

section II for checkout constraints before per- customer connect, 

forming this test. The following test equipment 

is required: h. Connect pneumatic hose from 0-100 PSI 


SUPPLY OUTLET of pneumatic checkout console 


a. Pneumatic Flow Tester G3104. to tee on test pinte. 


b. Pneumatle Checkout Console G3106. 


c. On engines incorporating MD234 change, 
J test plate 0026300 (kit 9026400-11), 
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R-3825-1B Section Il 
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MONITOR 9020232-11 
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OXIDIZEN Tae 
TURNOPUMP ! 
eee 
OXIDIZER TURDINE 
SEAL DRAIN LINE 
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EXHAUST SYSTEM TEST PLATES INSTALLATION EXHAUST DUCT 
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Figure 3-13. Purge System Test Setup 
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Section I 
Paragraphs 3,2,16.2 to 3.2.15.3 


i, Connect pneumatic hose from 0-600 PSI 
MONITOR INLET of pneumatic checkout console 
to tee on test plate, 


j. Install exhaust system test plates as out- 
lined in paragraph 3.2.2, 


k, Remove cap from adapter 9022823 in- 
stalled on torque access of fuel turbine exhaust 
duct, 


3,2.15.2 Flow Testing. 


a. Close BLEED valve and open REG SUP- 
PLY SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-100), 


b. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until monitor gage on PNEUMATIC MONITOR 
PANEL (0-600) indicates 68 +1 pal, 


Operation 


c, Using pneumatic 
flowtestor with accu- 
mulator, measure 
and record flow at 
ench of the following 
points; 


Result 


Total flowrates ro- 
corded in this step 
must not exceed 
10,368 scim, 


(1) Oxidizer turbine 
seal drain, Record 
actual value nas oxi- 
dizer turbine seal 
purge flow, 


Minimum allowable 
flow 1s 2,400 scim. 


(2) Fuol turbine soal 
drain, Record actual 
value as fuel turbine 
fenl purge flow, 


(3) Fitting botweon 
fuol turbopump and 
fuel turbopump drain 
check valve. Record 
nctunl value as fuel 
turbopump primary 
senl purge flow, 


(4) Fitting of test 
adaptor 9022823 in- 
stalled on torque 
access of fuel turbo- 
pump turbine ex- 
haust duct, Record 
actual flow as GG 
fuel purge flow. 
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Minimum allowable 
flow {8 2,400 scim. 


Minimum allowable 
flow is 200 scim. 


Minimum allowable 
flow 16 2,400 sclm. 


R-3825-1B 


3,2.15,3 Leak Testing. 
Operation Result 


Leakage is not allow- 
able. 


a. Using leak-test 
compound, leak-tast 
the 4 purge lines from 
customer connect to 
the following: 


(1) Oxidizer turbo- 
pump. 


(2) Fuel turbopump 
(2 lines), 


(3) GG (fuel), 


b. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero, 


co, Roinstall plug and seal In fitting betweon 
fuel turbopump and fuel turbopump drain check 
valve. Torque plug to 65-70 in-lb, 


d, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
untll REG SUPPLY PRESSURE gnge indicates 
30 +5 pal, 


ce, Leonk-test 
fitting between fuel 
turbopump and turbo- 
pump drain check 
valve, 


Leakage is not allow- 
able, 


{, Using lonk dotoc- 
tor, lonk-tost braided 
soctions of system 
undor test, 


g. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero, 


h. On engines incorporating MD234 change, 
perform steps { through p. On engines not in- 
corporating MD234 change, proceed to para- 
graph 3.2,16.4, 


Leakage ts not allow- 
able, 


1, Remove bolts and washers that secure 
drain line and test plate to valve, Remove test 
plate. Install seal and connect drain line to 
start tank discharge valve with bolts and 
washors, Torque bolts to 42-46 in-Ib and 
safetywire, 


R-3825-1B 


-j. Install cap on fitting of test adapter 
9022823 installed on torque access of fuel 
turbine exhaust duct, 


k, Install test adapter 9024623 on exit end of 
fuel turbine seal drain line (at thrust chamber 
exit), Torque hose clamp to 12-15 in-Jb. 


1, Connect pneumatic hose from 0-60 PSI 
MONITOR INLET of pneumatic checkout console 
to adapter 9024523 on fuel turbine seal drain 
line, 


m,. Close BLEED valve on PNEUMATIC 
MONITOR PANEL (0-60). 


n, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until pressure gage on PNEUMATIC MONITOR 
PANEL (0-60) indicates 30 +1 pal, 

Operation Rosult 
Leakngo is not allow- 
able. 


oO, Leark-tost drain 
line flange at start 
tank discharge valve, 


pe Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0::100) fully countor- 
clockwise until REG SUPPLY PRESSURE gago 
indicates zero, 


3,2,15,4 Securing After Test, 


a. Disconnect pneumatic hoso from 0-100 
PSI SUPPLY OUTLET of pnoumatic checkout 
console and test plate 0020222-11, 


b. Disconnect pneumatic hoso from 0-600 
PSI MONITOR INLET of pnoumatle checkout 
console and test plate 0020222-11, 


c. On onginos incorporating MD234 ohnnge, 
disconnect pneumatic hose from 0-80 PSI MON- 
ITOR INLET of pnoumntic checkout console and 
test adapter 0024623, 


d, On ongines incorporating MD234 change, 
romovo test adaptor 0024623 from oxit ond of 
fuel turbine seal drain Lino and install protec- 
tive closure on line, 


ce. Romove test plate from PURGE MANI- 
FOLD SYSTEM customer connect. Reinstall 
protective closure on customer connect. 


Section I 
Paragraphs 3,2,15,4 to 3,2, 16 


{, Remove exhaust system test plates as out- 
lined in paragraph 3,2,3, 


g. Reinstall all protective closures removed 
for this test, 


h. Secure pneumatic checkout console and 
pneumatic flowtester (paragraph 3.2,30,4 and 
3.2.30. 5), 


3.2,16 REVERSE-~-FLOW-TESTING FUEL 
TURBINE SEAL PURGE CHECK VALVE. This 
test consists of applying pressure to the tuel 
turbine seal drain line to check reverse flow 
through the fuel turbine seal purge check valve 
and to leak-test the drain line. Refer to sec- 
tion II for checkout constraints before perform- 
ing this test, See figure 3-14 for test setup. 


a. The following test equipment ts required: 
(1) Pneumatic Flow Tester G3104. 
(2) Pneumatic Checkout Console G3106, 


(3) Tost plate 0020222-11 (kit 0018843-11), 


(4) Test adaptor 0024623 (adaptor kit 
9024406). 


(6) On engines incorporating MD234 change, 
test plnte 0026300 (kit 9026400-11), | 


‘b, On ongines incorporating MD234 change, 
remove bolts and washers that securo drain 
lino to STDV, and removo seal, Install test 
plate 9026399 from tost pinte kit 0026400-11 
betwoon drain Hno flange and STDV ceain lino 
boss. Torque bolts to 41-46 in-lb. 


c. Install test adapter 9024623 on axit ond of 


fuel turbine seal drain ne, Torque hose clamp 
to 12-16 in-lb. 
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Figure 3-14, Fuel Turbine Seal Purge Check Valve 
Reverse-Flow Test Setup 


ad. Install tost plate 0020223-11 on PURGE 
MANIFOLD SYSTEM customer connect. Re-. 
move cap from plate. 


e@, Proparo Pneumatic Checkout Console 
G3106 and Pneumatic Flow Tester G3104 (para- 
graphs 3, 2.1.4 and 3, 2, 1, 5). 


f, Connect a pressure hose from 0-100 PSI 
SUPPLY OUTLET of pnoumatic checkout: con- 
sole to adapter at exit end of fuel turbine seal 
drain line, 


g. Adjust facility pnoumatic supply to pneu- 
matic checkout console to 100 psig minimum. 


h. Close BLEED valve and open REG SUP- 
PLY SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-100), 


4, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
30 41 psi. 
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Rosult 


Maximum allowable 
leakage is 100 scim. 


Operation 


j. Using pnoumatic 
flowtester, measure 
leakage at PURGE 
MANIFOLD SY8TEM 
customer connect, Re- 
cord ag fuel turbine 
seal purge check valve 
roverse loniago. 


NOTE 


If to oxhaust syatom tost plates are 
installed and tho GG and oxhaust sys- 
tom is not vented to atmosphere, this 
value ts actually a combination of the 
fuel turbine seal purge check valvo 
reverse leakage and the GG fuel 
purge check valve reverse leakage. 
If the mensured lonkago Is less than 
100 scim, both chock valves aro 
acceptable, If the measured leakage 
is more than 100 scim, leakage must 
be isolated during GG and exhaust 
system test (paragraph 3, 2. 26). 
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Operation Result 


k, Leak-test fuel 
turbine seal drain 
line. 


Leakage {fs not 
allowable. 


1, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero, 


m, Remove test hoses and test plates from 
engine and test equipment. 


n, On engines incorporating MD234 change, 
remove bolts and washers that secure drain 
line and test plate to valve. Remove test plate. 
Install seal and connect drain line to STDV with 
bolts and washers. Torque bolts to 42-46 in-lb 
and safetywire, 


o, Secure pneumatic checkout console and 
pneumatic flowtester (paragraphs 3, 2, 30, 4 
and 3, 2, 30. 5). 


3,2,17 REVERSE-FLOW-TESTING OXIDIZER 
TURBINE SEAL PURGE CHECK VALVE, This 
test consists of applying pressure to the oxt- 
dizer turbine seal drain lino to measure reverse 
flow through the oxidizer turbine seal purge 
chock valve and to leak-test the dratn line, 
During this test, the oxidizer turbopump Inter- 
mediate seal purge must be on, Refer to section 
II for checkout constraints before performing 
this test. See figure 3-16 for tost setup. 


an, The following test cquipment is required: 
(1) Pneumatic Checkout Console G3106. 
(2) Electrical Checkout Console G1037, 
(3) Pneumatic Flow Tester G3104, 


(4) Tost adapter 0024625 (adapter kit 
0024406), 


(6) Test plate 9020276 (kit 0017274), 
(6) Tost pinte 0020222-11 (kit 9018843- 11), 
b. Install test adapter 9024633 on oxit ond 


of oxidizer turbine seal drain line, Torque 
hose clamp on adapter to 12-15 in-lb. 


Section HI 
Paragraph 3, 2,17 


c. Install test plate 9020275 on HELIUM 
TANK FILL customer connect, Torque nuts to 
61-75 in-lb, 


d. Install test plate 0020222-11 on PURGE 
MANIFOLD SYSTEM customer connect, Yorque 
nuts to 61-76 in-lb. Remove cap from plate. 


e, Connect pressure hose from 0-100 PSI 
SUPPLY OUTLET of pneumatic checkout console 
to adapter at exit end of oxidizer turbine seal 
drain line, 


f, Connect pressure hose between 0-1000 
PSI SUPPLY OUTLET of pneumatic checkout 
console and test plate 9020275 on HELIUM 
TANK FILL customer connect. 


-g@ Prepare Electrical Checkout Console 
G1037, Pneumatic Checkout Console G3106, 
and Pneumatic Flow Tester G3104 (paragraphs 
4,2.1,4, 3.2.1.2, and 3, 2, 1, 5), 


h. Adjust facility pnoumatic supply to pneu- 
matic checkout console to 600 psig minimum, 


i, Ramove protective closure from oxidizer 
turbopump intermediate seal purge check valve 
vent line exit. 


J. Removo protective cover {rom oxidizer 
turbopump primary seal drain line (at thrust 
chambor exit), or on engines incorporating 
MD301, MD302, MD922, or MD323 chango, 
remove covor trom OXIDIZER PUMP PRIMARY 
SEAL DRAIN customer connect, 


Operation Result 
k. Position PRE- FACILITY READY 
VALVES switch to light on ENGINE 
CLOSED and FACIL- CONTROL panel 
ITY READY switch comes on, 


to READY on ongine 
SIMULATOR panel. 


l. Position TEST/FIRE select switch on 
GROUND RELAY panel to OK TO TEST. 


m. Position test selector switch on ENGINE 
TEST/ MONITOR panel to COMPONENT TEST. 
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Figure 3-15, Oxidizer Turbine Seal Purge Chack Valve Reverse-Flow Test Selup 
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Operation 


n. Turn ENGINE 
GROUND POWER 
switch un ENGINE 
CONTROL panel to 
ON, 
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Result 


(1) The following 
lights on ENGINE 
CONTROL panel 
come on: 


(a) ENGINE 
GROUND POWER, 


(b) MAINSTAGE 
OK NO. 1 DEPRES- 
SURIZED, 


(c) MAINSTAGE 
OK NO. 2 DEPRES- 
SURIZED, 


(d) TEST. 


(2) The following 
lights on ENGINE/ 
TEST MONITOR 
panel come on: 


(a) COMPONENT 
TEST, 


(b) IGNITION BUS 
ARMED, 


(c) On engines 
incorporating ECA. 
602670-111, or ~211, 
START TANK PRES- 
SURIZED and START 
TANK DEPRESSUR- 


Section III 


r, Close BLEED valve and open REG SUPPLY 
SHUTOFF valve on PNEUMATIC SUPPLY 


PANEL (0-100). 


8s Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 


30 +1 pal. 
Operation 


t, Using pneumatic 
flowtester, measure 
flow at PURGE MANI- 
FOLD SYSTEM cus- 
tomer connect. 
Record as oxidizer 
turbine seal purge 
check valve reverse 
leakage. 


ue. Leak-tent oxi- 
dizer turbine seal 
drain line. 


vy. Closée:REG SUP- 
PLY SHUTOFF valve 
and open BLEED valve 
on PNEUMATIC SUP- 
PLY PANEL (0-100), 


w Position IGNI- 
TION PITASE CON-~ 
TROL and MAINSTAGE 
CONTROL switches on 
ENGINE/TESYT MON- 
ITOR panel to OFF, 


Result 


Maximum allowable 
lenkage is 100 scim. 


Leakage ts not allow- 
able. 


Pressu;’e vents, and 
REG SUPPLY PRES- 
SURE gage indicates 
zero, 


IGNITION PHASE CON- 
TROL and MAINSTAGE 
CONTROL lights go 
off, 


IZED. 


o. Close BLEED valve and open REG SUP- 
PLY SHUTOFF vaive on PNEUMATIC SUPPLY 
PANEL (0-1000), 


x. Turn PRESSURE REGULATOR ON PNEU- 
MATIC SUPPLY PANEL (0-1000) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero, 


P., Position HELIUM 
CONTROL, IGNITION 
PHASE CONTROL, and 
MAINSTAGE CONTROL 
switches on ENGINE 
TEST/MONITOR panel 
to ON, 


HELIUM CONTROL, 
IGNITION PHASE 
CONTROL, and 
MAINSTAGE CON- 
TROL lJights come 
on. 


q, Tur PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-1000) to INCREASE 
until REG SUL‘PLY PRESSURE gage indicates 


226-260 psi, 


y. After all pres- 
sure has vented from 


HELIUM CONTROL 
light goes off, 


pneumatic control 
system and helium 
tank, posltlor' HE- 
LIUM CONTROL 
switch on ENGINE/ 
TEST MONITOR 
panel to OFF, 
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z. Remove test plate §020222-11 from 
PURGE MANIFOLD SYSTEM customer connect. 
Reinstall cap on test plate. 


aa. Disconnect pneumatic hose from 0-100 
PSI SUPPLY OUTLET of pneumatic checkout 
console and test adapter on oxidizer turbine 
seal drain line. 


ab. Disconnect pneumatic hose from 0-1000 
PSI SUPPLY OUTLET of pneumatic checkout 
console and from teat plate on HELIUM TANK 
FILL customer connect. 


ac. Rentove test plate from HELIUM TANK 
FILL customer connect. 


ad. Remove test adapter from oxidizer tur- 
bine seal drain line. 


ue. Reinstall all protective closures removed 
for this test. 


af. Secure pneumatic checkout console, 
electrical checkout console, and pneumatic 
flowtester (paragraphs 3. 2.30.4, 3.2.30. 2, 
and 3,2. 30, 6). 


: Sete th RL Edie ay ce at SUA Fat 6 " 
3.2.18 LEAK: TESTING OXIDIZER TURBO- 
PUMP PRIMARY SEAL DRAIN LINE, This 
test consists of applying pressure to the outlet 
end of the oxidizer turbopump primdry seal 
drain line and leak-testing the ine. During 
this test, the oxidizer turbopump intermediate 
seal purge must be on. Refer to section II for 
checkout constraints before performing this 
test. See figure 3-16 for test setup. 


a, On engines incorporating mp1i66 (ROP 
J2-388) but not incorporating MD301, MD302, 
MD322, or MD323 changa, disregard this test 
and perform leak test of oxidizer turbopump 
_ primary seal drain line and purge control valve 

vant line during thrust chamber test (paragraph 
3.2.27). ; 

b. The following test equipment is required: 

(1) Pneurnatic Checkout Console G3106, 
(2) Electrical Checkout Console G1037. 
(3) Pneumatic Flow Tester G3104, 


(4) Test plate 9020222-11 (kit 9018843-11). 
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(5) Test plate 9019868 (kit 9016713), 
(6) Test plate 9020275 (adapter kit 9917274) 


c. Install test plate 9020275 on HELIUM TANK 
FILL customer connect. Torque nuts to 61-75 
in-lb. 


d, Connect a pressure hose between 0-1000 
PSI SUPPLY OUTLET of pneumatic checkout 
console and test plate installed on HELIUM TANK 
FILL custoiner connect. , 


e. Remove protective closure from oxidizer 
turbopump intermediate seal purge check valve 
vent line exit and oxidizer turbine seal drain 
line. 


f, Prepare Pneumatic Checkout Console 
G3106, Electrical Checkout Console G1037, and 
Pneumatic Flow Tester G3104 (paragraphs 
3.2.1.4, 3.2.1.2 and 3.2.1.6). 


CAUTION 


Bolts specified in step g must be used 
to prevent gulling of duct thrended 
inserts. 


g. Using bolts RD111-1010-3616 (new bolts 
or bolts recoated with dry-film lubricant), in- 
stall test plate 9019868 on oxidizer inlet duct, 
Torque bolts to 190-210 in-1b.. Connect test 
hose from 0-60 PS! MONITOR INLET to test 
plate, and cap other test plate fitting. Close 
cone valve on PNEUMATIC MONITOR PANEL 
0-60), 


h. Install test plate 9020222-11 on OXIDIZER 
PUMP PRIMARY SEAL DRAIN customer con- 
nect, Torque nuts to 61-76 in-lb. Connect 
pressure hose from test plate to 0-100 PSI 
SUPPLY OUTLET of pneumatic checkout 
console. 


1, If burst diaphragin is {nstalled on oxidizer 
turbopump primary seal drain line, remove 
burst dlaphtagm. (Refer to R-3826-3,) Install 
plug AN806916 in nut in place of burst diaphragm 
on end of drain line, 
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Figure 3-16, Oxidizer Turbopump Primary Seal Drain Line Leak Test Setup 
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j. Adjust facility pneumatic supply to pneu- 
matic checkout console to 500 psig minimum. 


k. Slip a plastic tube over oxidizer turbo- 
pump {ntermediate seal purge check valve vent 
line, and route tube to direct gas flow away 
from immediate engine aren. 

Operation Result 
HELIUM CONTROL, 
IGNITION PHASE 
CONTROL, and 
MAINSTAGE CON- 
TROL Hghts come on. 


1. Position HE- 
LIUM CONTROL, 
IGNITION PHASE 
CONTROL, and MAIN- 
STAGE CONTROL 
switches on ENGINE 
TEST/MONITOR panel 
to ON. 


m, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-1000) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
225-260 pal, 


n. Close BLEED valve and slowly open REG 
SUPPLY SHUTOFF valve on PNEUMATIC SUP- 
PLY PANEL (0-100). Make sure that pressure 
remains at 30 #1 psig. 


Leakage is not allow- 
able. 


o. Using leak-test 
compound, leak-test 
all joints and connec- 
tions in oxidizer tur- 
bopump primary seal 
drain line including 
line from tee in drain 
line to customer 
connect. 


Leakage {s not allow- 
able. 


p. Using leak-test 
compound, Jeak-test 
connections of oxi- 
dizer turbopitmp pri- 
mary seal presbitite 
(PO6) instrumentation 
line from turbopump 
to auxillary FI package 
and from tee to static- 
test transducer. 


Leakage {s not allow- 
able. 


q. Using leak detec- 
tor, lenk-test braided 
sections of OXIDIZER 
PUMP PRIMARY SEAL 
DRAIN ctistomer- 
connect line. 
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r. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero. 


8. Open BLEED valve on PNEUMATIC MONI- 
TOR PANEL (0-60), Pressure gage indicates 
zero, 

Operation Result 
IGNITION PHASE 
CONTROL and MAIN- 
STAGE CONTROL 
lights go off. 


t. Position IGNI- 
TION PHASE CONTROL 
and MAINSTAGE CON- 
TROL switches on 
ENGINE TEST/MONI- 
TOR panel to OFF. 


u. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-1000) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero. 


HELIUM CONTROL 


v. After all 'pres- 
light goes off, 


sure has vented from 
pneumatieé control 
system and helium 

tank, position HELIUM 
CONTROL switch on 
ENGINE TEST/ 
MONITOR panel to OFF. 


All lights on electri- 
cal checkout console 
go off, 


w. Position the 
following switches on 
electrical checkout 
console to OFF: 


(1) Test selector 
on ENGINE TEST/ 
MONITOR panel. 


(2) TEST/FIRE 
SELECT on GROUND 
RELAY panel, 


(3) ENGINE GROUND 
POWER on ENGINE 
CONTROL panel. 


x. Position FACILITY READY switch on 
SIMULATOR panel to NOT READY. 


y. Disconnect pressure hose from 0-1000 
PSI SUPPLY OUTLET of pneumatic checkout 
console and test plate installed on HELIUM 
YANK FILL customer connect. 
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z. Remove test plate from HELIUM TANK 
FILL customer connect. 


an. Remove test plate from OXIDIZER 
PUMP PRIMARY SEAL DRAIN customer con- 
nect. 


ab. Remove plug AN806916 if installed on 
end of overboard primary seal drain line. Re- 
install burst diaphragm. (Refer to R-3825-3. ) 


ac. Remove test hose from test plate 9010858 
on oxidizer inlet duct; then remove test plate. 


ad. Remove plastic tube installed on inter- 
mediate seal purge check valve vent line exit. 


ae, Reinstall protective closures removed 
for this test. 


af, Secure electrical checkout console, 
pneumatic checkout console, and pneumatic 
flowtester (paragraphs 3. 2.30.2, 3.2. 30.4, 
and 3, 2. 30. 5). 


oe gk cde wate SUES Oo by yell Baa tele. 
3,2, 193RHVERSE-FLOW-TESTING FUEL 
TURBOPUMP ‘PRIMARY SEAL DRAIN CHECK 
VALVE, This test consists of applying pressure 
to the fuel turbopump primary seal drain 
customer-connect line to measure reverse flow 
through the drain check valve and to leak-test 
the primary seal and start tank emergency vent 
valve (on engines incorporating MD320 or MD361 
change) drain lines. Refer to section JI for 
checkout constraints before performing this 
test. See figure 3-17 for test setup. 


a. The following test equipment is required: 
(1) Pneumatic Gheckout Console G3106. 
(2) Pneumatic Flew: Tester G3104, 
(3) Test plate 9020223-11 (kit 9018843- 11), 
b. Install test plate 9020222-11 on FUEL 
PUMP DRAIN customer connect. Torque nuts 
to 61-76 in-1b. 
c, Prepate Pnetimatic Checkout Console 
G3106 and Pneumatic Flow Tester G3104 
(paragraphs 3, 2.1.4 and 3,4, 1. 5). 


d. Adjust facility pneumatic supply to pneu- 
matic checkout console to 100 psig. 
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e. Remove plug and seal from fitting between 
{uel turbopump and fuel turbopump primary 
seal drain check valve. 


f, Connect pressure hose from 0-100 PSI 
SUPPLY OUTLET of pneumatic checkout console 
to test plate at FUEL PUMP DRAIN customer 
connect. 


g. Close BLEED valve and open REG SUPPLY 
SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-100). 


h. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gage Indicates 
30 +1 pai. 


Operation Result 
{. Using pneu- 
matic flowtester, 
measure leakage from 
fitting between fuel 
turbopump aid fuel 
turbopump primary 
seal drain check valve. 
Record actual value as 
fuel turbopump primary 
senl drain check valve 
reverse leakage. 


j. Leak-test the 
drain Une from check 
vulye to customer 
connect. 


Maximum allowable 
lenkage is 25 scim. 


Leakage is not 
allowable. 


k. On engines in- 
corporating MD320 
or MD361 change, 
leak-test the line 
from fuel pump 
drain line to start 
tank emergency 
vent valve, 


1, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero. 


Leakage is not 
allowable. 
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Operativn Neel 
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turbopump primary 
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f. On engines not incorporating MD172 
change, install a torque wrench to wrench 
adapter 9019861-11, insert through torque ac- 
cess, and engage splines of turbine shaft and 
adapter. 


g.» On engines incorporating MD172 change, 
inetall a torque wrench to wrench adapter 
19-9025816, insert through torque access, and 
engage hex on turbine wheel, 


h. Prepare Pneumatic Checkout Console 
G3106 and Pneumatic Flow Tester G3104 (para- 
graphs 3.2.1.4 and 3,2. 1.5). 


i. Adjust facility pneumatic supply to pneu- 
matic checkout console to 100 psig minimum. 


j. Connect a pressure hose from 0-100 PSI 
SUPPLY OUTLET of pneumatic checkout con- 
sole to adapter 9025420. 


k. Close BLEED valve and open REG SUP- 
PLY SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-100), 


1, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gaye indicates 
30 +1 pai. 

Operation Result 
Maximum allowable 


m. _ Using pneu- 
leakage is 100 scim. 


matic flowtester, 
measure leakage 
from PURGE .. 
MANIFOLD SYSTEM 
customer connect, 
Record as fuel turbo- 
pumip primary seal 
purge check valve 
reverse leakage, 


CAUTION 


A torque in excess of 1,000 in-lb 
can damage the turbopump. 


Maximum allowable 
leakage is 600 
scim, (See figure 
3-11 for primary 
and secondary seal 
conditional leakage 
limits.) 


n. Rotate turbine 
wheel counterclock- 
wine (viewed from aft 
end of engine) a min- 
imum of 5 complete 
revolutions to deter- 
mine maximum 
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Operation Result 
leakage point, Use 
pneumatic flowtester 

to measure leakage 
from fuel turbine seal 
drain line. Continue 
to rotate turbine wheel 
to position where maxi- 
mum leakage is noted. 
Record as fuel turbo- 
pump secondary seal 
leakage, 


o. Remove wrench and adapter, and install 
plug and seal on torque access opening. Torque 
plig to 405-446 in-lb. 


). Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero. 


q. Disconnect pressure hose from fitting be- 
tween fuel turbopump and fuel turbopump pri- 
mary seal drain check valve, remove adapter, 
and reinstall plug and seal in fitting. Torque 
plug to 65-76 in-lb, 


r. Remove protective closure from oxidizer 
turbine seal drain line. 


8, Connect a pressure hose from 0-100 PSI 
SUPPLY OUTLET of pneumatic checkout con- 
sole to test plate 9020222-11 on PURGE MANI- 
FOLD SYSTEM customer connect, 


t. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
30 +1 pal. 


i, Leak-test the 
fitting between fuel 
turbopiimp and fuel 
turbopump primary 
seal drain check 
valve, 


vy. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero, 


Leakage is not 
allowable. 


w. Disconnect pressure hose from test plate 
9020222-11 on PURGE MANIFOLD SYSTEM 
customer connect; then remove test plate, 


R-3825-1B 


x, Remove adapter from fuel turbine seal 
drain line. 


y. Reinstall all protective closures removed 
for this test. 


z. Disconnect pressure hose from 0-100 PSI 
SUPPLY OUTLET of pneumatic checkout con- 
sole. 


an. Secure pneumatic checkout console and 
pneumatic flowtester (paragraphs 3, 2. 30.4 
and 3, 2. 90. 6). 
3.2.21 FLOW-TESTING FUEL TURBOPUMP 
PRIMARY SEAL DRAIN CHECK VALVE, This 
test consists of applying pressure to the fuel 
turbopump primary seal cavity to measure for- 
ward leakage and forward flow through the 
primary seal drain check valve. Refer to sec~ 
tion II for checkout constraints before perform- 
ing this test. See figure 3-19 for test setup. 


a, The following test equipment is required: 
(1) Pneumatic Flow Tester G3104, 


(2) Pneumatic Checkout Console G3106. 
(3) Test plate 9020222-11 (kit 9018843- 11), 
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(4) Leak and flow adapter assembly 9025420 
(adapter kit 9026419), 


(5) Test plate 9019858 (kit 9016713), 


b. Install test plate 9020222-11 on FUEL 
PUMP DRAIN customer connect. Torque nuts 
to 61-75 in-lb. 


c. Remove plug and seal from fitting between 
fuel turbopump and fuel turbopump primary seal 
drain check valve. Install leak and flow adapter 
assembly 9025420. When installing adapter as- 
sembly, torque adapter 9026421 to 6 (+0, -1) 
in-lb and torque elbow nut on adapter to 4 (+0, -1) 
in-lb. 


d. Prepare Pneumatic Checkout Console 
G3106 and Pneumatic Flow Tester G3104 (para- 
graphs 3, 2. 1.4 and 3.2. 1. 6). 


e, Connect a pressure hose from 0-100 PSI 
SUPPLY OUTLET of pneumatic checkout console 
to adapter 9026420. 


TEST PLATE 
9019858 
FUEL INLET 
DUCT 


oxinizen 
TURBINE 
SEAL PURGE 


GG FUEL 
PURGE 


FUEL, : 
TURBOPUMP 
PRIMARY 1 
SEAL : 


FUEL TURBINE 
SEAL PURGE 


el 
f, 
FUEL 
= TURBOPUMP 


4 
FROM FITTING. ) — 


J2-11-TA 


Figure 3-19, Fuel Turbopump Primary Seal Drain Check Valve Flow-Test Setup 
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Section II 


CAUTION 


Bolts specified in step f must be 
used to prevent galling of duct 
threaded inserts. 


f, Using bolts RD111- 1010-3616 (new bolts 
or bolts recoated with dry-film lubricant), in- 
stall test plate 9019868 on fuel turbopump inlet 
duct. Torque boits to 190-210 in-lb. Connect 
® pressure hose from test plate to 0-60 PSI 
MONITOR INLET of pneumatic checkout con- 
sole. 


g. Close BLEED valve and open REG SUP- 
PLY SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-100), 


h. Close BLEED vaive on PNEUMATIC MON- 
ITOR PANEL (0- 60). 


i, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
30 +1 psi, 


j. Monitor the pressure indicated on PNEU- 
MATIC MONITOR PANEL (0-60) while perform- 
ing steps kandi. Pressure must not exceed 
20 psig. Use BLEED valve on PNEUMATIC 
MONITOR PANEL (0-60), as necessary, to 
maintain 30 palg. 


Operation 


k, Using pneumatic 
flowtester, measure 
flow at FUEL PUMP 
DRAIN customer con- 
nect. Record as fuel 
turbopunip primary 
seal drain check valve 
forward leakage. 


l, Increase piessure 
to 60 42 palg on PNEU- 
MATIC SUPPLY ‘PANEL 
(0-100). Again measure 
flow at FUEL PUMP 
DRAIN customer connect. 
Record as fuel turbopump 
primary seal drain check 
valve flow. 


m, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise. 


Result 


Maximum allowable 
forward leakage is 
30 scim. 


Minimum allowable 
flow is 2,420 selm, 
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Operation Result 
n. Open BLEED 
valve on PNEUMATIC 
MONITOR PANEL 

(0- 60). 


Pressure gage indi- 
cates zero. 


o. Disconnect pressure hose from 0-100 PSI 
SUPPLY OUTLET of pneumatic checkout console 
and fitting between turbopump and fuel turbopump 
primary seal drain check valve, remove adapter, 
and reinstall plug and seal in fitting. Torque 
plug to 66-70 in-lb. 


p. Remove test plate fron. FUEL PUMP 
DRAIN customer connect, and install test plate 
9020222-11 on PURGE MANIFOLD SYSTEM 
customer connect. Torque nuts to 61-76 in-lb. 


q. Connect pressure hose from 0-100 PSI 
SUPPLY OUTLET of pneumatic checkout con- 
sole to test plate 9020222-11, 


r. Remove protective closure from oxidizer 
and fuel turbine seal drain lines. | 


Ss Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
30 +1 pal. 


t. Leak-test the 
fitting between fuel 
turbopunip and fuel 
turbopump primary 
seal drain check 
valve. 


Leakage is not allow- 
able, 


u. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero. 


v. Disconnect pressure hose from test plate 
9020222- 11, 


w. Disconnect pressure hose from 0-60 PSI 
MONITOR INLET of pneumatic checkout console 
and test plate on fuel turbopump inlet. 


xX. Remove test plates and adapters, and 
install protective coVeis removed for this test. 


y. Secure pneumatic checkout console and 
pneumatic flowtester (paragraphs 3, 2. 30. 4 
and 3. 2.30. 6). 
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3. 2,22 TESTING GAS GENERATOR OXIDIZER 
PURGE CHECK VALVE. This test consists of 
applying pressure downstream of the GG oxi- 
dizer purge check valve and measuring reverse-~- 
flow leakage. Refer to section II checkout con- 
straints before performing this test. See figure 
3-20 for GG oxidizer purge check valve test 
setup. 


a. The following test equipment is required: 
(1) Pneumatic Flow Tester G3104, 
(2) Pneumatic Checkout Console G3106, 
(3) Test plate 9025379 (kit 9024497), 

b. Disconnect line at in-line flange and re- 


move seal downstream of GG oxidizer purge 
check valve, 


c. On engines incorporating MD383 or 
MD384 change, remove plug from oxidizer 
injector pressure tap CN1. 


0-100 PSIG f } 
INLET 
PRESSUILE 
REGULATOR 


PNEUMATIC CHECKOUT 
CONSOLE 


ENGINE 
PURGE 
CONTHOL VALVE 
(HEF ONLY) 
REDUNDANT 
PURGE 
OXIDIZER CHECK 
INJECTOR VALVE 
PRESSURE 
TAP CN1 
OXIDIZER 
BECTON 
CHECK VALVE 


. 
a re Lt 


GG OXIDIZER PURGE 


CHECK VON 


TEST PLATE 9025379 


Section ITI 


d. Install test plate 9025379 on line flange 
downstream of GG oxidizer purge check valve. 
Torque nuts to 24-30 in-lb. 


e. Install a pneumatic hose from 0-100 PSI 
SUPPLY OUTLET on pneumatic checkout con- 
sole to test plate 9025379, 


f, Prepare Pneumatic Checkout Console 
G3106 and Pneumatic Flow Tester G3104 (par- 
agraphs 3.2.1.4 and 3.2.1.5). 


g. Adjust pneumatic supply pressure to pneu- 
matic checkout console to 100 psig minimum, 


h. Close BLEED valve and open REG SUP- 
PLY SHU'TOFF valve on PNEUMATIC SUPPLY 
¥ANEL (0-100), 


i. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
30 +5 psi. Apply pressure for a minimum of 
5 minutes. 


0-100 Pst 


SUPPLY 
SHUTOFF 


CO rt 


0-100 PSIG 
SUPPLY 
OUTLET 


Figure 3-20, Gas Generator Oxidizer Purge Check Valve Test Setup 
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PNEUMATIC CHECKOUT ENGINE 


CONSOLE 


| SUPPLY 
ml SHUTOFF 


PRESSURE 


TEST ADAPTER 
ASSEMBLY 
9025821 


9-100 PSI 
SUPPLY 
INLET 


PRESSURE | 
REGULATONg 


Figure 3-21. 


Operation Result 


Maximum allowable 
leakage is 15 scim. 


j. Using pneumatic 
flowtester, measure 
leakage at purge con- 
trol valve vent line 
exit or, on engines 
incorporating MD383 
or MD384 change, at 
pressure tap CN1. 
Record actual value 
as GG oxidizer purge 
check valve reverse 
lenkage. 


k. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero. 


1. Disconnect test hose from engine and pneu- 
matic checkout console. 


m. Remove test plate from GG oxidizer 
purge line. 


n. Install seal and connect GG oxidizer purge 
line. Torque bolts to 19-21 in-jb. 


o. On engines incorporating MD383 or MD384 
change, install new seal and reinstall plugin 
presstire tap CN1. Torque plug to 66-73 {n-lb 
and safetywire. 


p. Secttre pnetimatic checkout console and 
St flowtester (paragraphs 3.2.30.4 and 
3. 2. 30. J 
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SEQUENCE 
VALVE 


GAS 
GENERATOR 
CONTROL 
VALVE 


GAS GENERATOR 
EQUALIZATION 
LINE 


J2-2-45 


Gas Generator Equalization Line Test Setup 


3.2.22A REVERSE-LEAK-TESTING'REDUN- 


DANT PURGE CHECK VALVE (ENGINES 
INCORPORATING MD383 or MD384 CHANGE). 


a. The following test equipment is required. 
(1) Pneumatic Flow Tester G3104. 
(2) Pneumatic Checkout Console G3106. 
(3) Test plate 9026379 (kit 9024497), 
(4) Shutoff plug 9020971 (kit 9020784-11). 


b. Disconnect line at in-line flange and 
remove seal downstream of GG oxidizer purge 
check valve. 


c. Install test plate 9025379 on line flange 
downstream of GG oxidizer purge check valve. 
Torque nuts to 24-30 in-lb. (Pressure cap must 
be installed on test plate kit. ) 


d. Remove valve assembly 9591-59061 from 
oxidizer dome purge shutoff plug 9026402 (part 
of shutoff plug kit 9020784-11), 


e. Remove plug from oxidizer injector pres- 
sure tap CN1 and install shutoff plug 9025402 in 
pressure tap. Torque plug fingertight. 


f. Install a pneumatic hose from 0-100 Pst 
SUPPLY OUTLET on pneumatic checkout console 
to test plug 9025402. 


g Prepare Pneumatic Checkout Console G3106 
and Pneumatic Flow Tester G3104 (paragraphs 
3.2.1.4 and 3.2.1.5), 
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h. Remove protective closure from purge 
control valve vent line at thrust chamber exit. 


i. Adjust pneumatic supply pressure to pneu- 
matic checkout console to 100 psig minimum. 


j. Close BLEED valve and open REG SUPPLY 
SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-100). 


k. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
30 +5 pai. 

Operation Result 


Maximum allowable 
leakage is 30 scim. 


1. Using pneumatic 
flowtester, measure 
leakage at purge control 
valve vent line exit. 
Record actual value as 
redundant purge check 
valve reverse leakage. 


m. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully 
counterclockwise until REG SUPPLY PRESSURE 
gage indicates zero. 


n. Disconnect test hose from engine and 
pneumatic checkout console. 


o. Remove test plate from GG oxidizer purge 
line. 


p. Install seal and connect GG oxidizer purge 
line. Torque bolts to 19-21 in-lb. 


q. Remove shutoff plug from pressure tap 
CN1. 


r. Install new seal and reinstall plug in pres- 
gure tap CNi. Torque plug to 66-73 in-lb and 
safetywire. 


s. Secure pneumatic checkout console and 
et flowtester (paragraphs 3.2.30.4 and 
3. 2. 30. i] e 
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Section III 


t. Install protective closure on purge control 
valve vent line. 


u. Reinstall valve assembly 9591-59061 in 
shutoff plug 9025402 (removed in step d). 


3.2.23 LEAK-TESTING GAS GENERATOR 
EQUALIZATION LINE, This test consists of 
pressurizing and leak-testing the GG equaliza- 
tion line from the GG to the sequence valve on 
the MOV. Refer to section II for checkout con- 
straints before performing this test. See figure 
3-21 for GG equalization line test setup. 


WARNING 


Ground support equipment used 
during this test must be operated 
by authorized personnel trained in 
the use of the equipment, 


a. The following test equipment is required: 
(1) Pneumatic Checkout Console G3106, 
(2) Adapter kit 9024998, 


b. Obtain adapter assembly 9025821, and 
remove e.bow AN833~4J from assembly, 


c. Assemble nut AN6289-4J, ring MS28777-4, 
and packing MS28778-4; ring and packing are in 
groove on elbow, and counterbore of nut faces 
ring. 


d, Remove vent port check valve from 
adjustment plate of GG control valve. 


e, Install elbow asseinbly in plate and 
adapter assembly on elbow. 


NOTE 


When interference prevents installa- 
tion of elbow AN833-4J, an alternate 
elbow 4C50X-SS may be installed, 
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f, Prepare Pneumatic Checkout Console 
G3106 (parngraph 3, 2. 1.4). 


#. Connect a pressure hose from adapter 
natn {to PNEUMATIC SUPPLY PANEL 
0- 00 ‘ 


h. Adjust facility pneumatic pressure to 
pneumatic checkout console to 40 psig minimum. 


1, Close BLEED valve and open REG SUPPLY 
SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-100), 


rt Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 

30 +1 pst. 


Operation 


k, Using lenk-test 
compound, lenk-test 
equalizution ne from 
GG to sequence valve. 


l. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise untt!L REG SUPPLY PRESSURE gage 
indicates zero, 


Result 


Lenkage ts not 
allowable, 


m. Disconnect test hose and adapter from 
pneumatic checkout console and engine. 


n, Secure pneumatic checkout console 
(paragraph 3. 2. 30. 4). 


o. Reinstall vent port check valve in boss on 
GG valve. (Refer to R-3825-3, ) 


3.2.44 TESTING PNEUMATIC CONTROL 
SYSTEM, This test consists of pressurizing 

‘ the pneumatic control system and leak-testing 
the control lines associated with each control 
valve by energizing in sequence the helium con- 
trol valve, ignition-phase control valve, and 
inainstage control valve. Flow tests are per- 
formed When the heltum control valve of main- 
stage control valve is energized. The purge 
control valve purge lines and helium tank con- 
nections and lines are lenk and flow tested. 

See figure 3-22 for pneumatic control system 
test setup. Refer to section II for checkout 
constraints before performing this test. The 
following test equipment is required: 


a. Flight Instrumentation Checkout Console 
G10365. 


Soction II 
Paragraphs 3,2,24 to 3.2.24, 4 


b. Blectrical Checkout Console G1037. 
c. Pneumatic Flow Tester G3104, 

ad. Pooumatic Checkout Console G3100. 
c, Data Recorder Console G3121, 

f. Test plate 9020223 (kit 9016724), 

g. ‘Test plate 00202765 (kit 0017274), 


h. Test plate 9026309 (kit 0026400-11). 


1, Vent adapter 9026423 (vent adapter kit 
9025424), 


J. Pin puller T-6044445, 


3,2,24,1 Preparing for Test. 
a. Connect engine and all checkout equipment 
(figures 3-1 and 3-22), 


b. Prepate Flight Instrumentation Checkout 
Console G1036, Electrical Checkout Console 
G1037, Data Recorder ConsoJe G3121, Pneu- 
matic Checkout Console G3106, and Pneumatic 
Flow Tester G3104 for use (paragraphs 3.2.1.1 
through 3.2, 1.5), 


c. Remove vent port check valve from fast- 
shutdown valve, (Check valve is located on end 
of valve opposite control port.) 


d. Remove vent port cherk valve from pu: ge 
control valve. (Check valve is located on end of 
valve opposite control port. ) 


e. Install test plate 9020275 on HELIUM 
TANK FILL ctistomer connect, Torque nuts to 
61-75 In-lb, 


{. Connect a pressure hose between 0-3000 
PSI SUPPLY OUTLET of pneumatic checkout 
console and test plate installed on HELIUM 
TANK FILL customer connect, 


g. Disconnect pneumatic inlet fine, and 
remove seal from inlet port of purge control 
valve, Install test plate 9025599 from test 
plate kit 9026400-11 bettveen pneumatic line 
and valve inlet port. Torque bolts to 41-46 
in-lb, 
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Figure 3-22. Pneumatic Control System Test Setup 
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h. Remove vent port chock valve from boss 
in MFV closing control line, Connect a hand 
valve or vent adapter 9026423 in boss. Torque 
adapter to 40-60 In-lb, Close hand valve. 


NOTE 


The hand valve or adapter 1s used to 
eliminate flow of helium to prevent 
depletion of facility helium supply. 


i. Remove thrust chamber exit closure or 
open one desiccant access opening on closure. 


J. Remove protective cover from oxidizer 
turbine seal drain Une. 


k. Remove protective cover from oxidizer 
pump seal drain ne or, on engines incorporat- 
ing MD301, MD362,MD322, or MD323 change, 
OXIDIZER PUMP PRIMARY SEAL DRAIN cus- 
tomer connect, 


1. Remove protective cover from oxidizer 
turbopump intermediate scal purge check valve. 


m, Using pin puller T-6044446, remove all 
brass plugs from leak detection ports of system 
to be tested prior to start of test, Reinstall 
plugs after test, using tool T-6044445. 

Operation Result, 

n. Position PREVALVE 
switch to CLOSED and 
FACILITY READY switch 
to READY on engine 
SIMULATOR panel of 
electrical checkout con- 
sole, 


light on ENGINE 
CONTROL panel 
comes on, 


o, Posttion TEST/FIRE SELECT switch on 
GROUND RELAY panel of electrical checkout 
console to OK TO TEST. 


p. Positlor test selector switch on ENGINE 
TEST/MONITOR parel of electrical checkout 
console to COMPONENT TEST. 


qe. Position ENGINE 
GROUND POWER switch 


(1) The follow- 
ing lights on 


on ENGINE CONTROL ENGINE/TEST 
panel of electrical vheck- MONITOR ponel 
out console to ON. come on: 
(a) COMPO- 
NENT TEST. 


_ FACILITY READY 


Section If 


Operation Rosult 
(b) IGNITION BUB 
ARMED. 


(c) On engines in- 
corporating ECA. 
602670-111 or -211, 
START. TANK PRES-~ 
SURIZED and START 
TANK DEPRES- 
SURIZED. 


(2) The following 
lights on the ENGINE 
CONTROL panel 
come on! 


(a) ENGINE 
GROUND POWER, 


(b) MAINSTAGE 
OK NO, 1 DEPRES- 
SURIZED. 


(c) MAINSTAGE 
OK NO. 2 DEPRES- 
SURIZED, 


(d) TEST. 


(e) ENGINE 
READY. 


r, Adjust facility pneumatic pressure to 
pneumatic checkout console to 1,600 psig mini- 
mum, 


CAUTION 


If start tank is pressurized during 
test, start tank pressure will spin 
turbopump, causing damage to 
equipment. 


s. To make stite that start tank is not pres- 
surized,perform steps t through ab. 


t, Install test plate 9020223 on START TANK 
VENT VALVE CONTROL customer connect. 
Torque nuts to 61-75 in-lb, 


u, Connect a pneumatic hose between 0- 1000 
PSt SUPPLY OUTLET of pneumatle checkout 


console and test plate 9020223 on START TANK 
VENT VALVE CONTROL customer connect, 
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Paragraph 3,2,24,2 


v. Remove closure from START TANK VENT 
& RELIEF VALVE DRAIN customer connect. 


w, Close BLEED valve and open REG SUPPLY 


SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-1000), 


WARNING 


Fallure to observe the safety re- 
quroments of step x can result in 
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Operation 


b.. Position HELIUM 
CONTROL switch on 
ENGINE TEST/MONI- 
TOR panel to ON, 


c. Turd PRESSURE 
REGULATOR on. 


Result 


(1) Event recorder 
pon 4 picks up, 


(2) HELIUM CON- 
TROL light comes 
on, 


Event recorder pens 
34 and 36 pick up. 


injury to personnel, 
Operation 


x. Clear personnel 
from area of START 
TANK VENT & RELIEF 
VALVE DRAIN ous- 
tomer connect; then 
turn PRESSURE REG- 
ULATOR on PNEU- 
MATIC SUPPLY 
PANEL (0-1000) to 
INCREASE until REG 
SUPPLY PRESSURE 


Result 


Any pressure in the 
start tank must 
vent through the 
START TANK 
VENT & RELIEF 
VALVE DRAIN 
customer connect. 


PNEUMATIC SUPPLY 
PANEL (0-8000) to 
INCREASE until REG 
SUPPLY PRESSURE gage 
indicates 225-260 pal. 


NOTE 


Audible helium flow from the engine 
regulator bleed port is allowable, 


d. If system must be depressurized before 
completion of this.procedure, turn PRESSURE 
REGULATOR on PNEUMATIC SUPPLY PANEL 
(0-3000) fully counterclockwise, and using hand 


gage indicates 260 pai 
maximum, 


y. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-1000) fully counter- 
clockwise tintlh REG SUPPLY PRESSURE gage 
indicates zero, 


z. Disconnect pneumatic hose from 0-1000 
PS! SUPPLY OUTLET of pneumatic checkout 
console and test plate 9020223 on START TANK 
VENT VALVE CONTROL customer connect, 
and install pressure cap on 0-1000 PSI SUPPLY 
OUTLET. 


an, Remove test plate from START TANK 
VENT VALVE CONTROL customer connect and 
install protective closure. 


ab, Install closure on START TANK VENT & 
RELIEF VALVE DRAIN customer connect. 


3.2.24.2 Leak and Flow Testing With Helluin 
Control Valve Energized, (See figure 3-23 for 
leak-test point locations.) 


a. Close BLEED valve and open REG SUP- 
PLY SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-3000). 


valve on vent adapter 0026423 in boss in MFV 
closing control Ine, vent pressure from con- 


trol system. 


e, Using pneumatic 
flowtester or leak-test 
compound; os applicable, 
lenk-test those connec- 
tions and lines in pneu- 
matic control system 
that are pressurized 
when helium control 
valve 16 energized, 


f. Lenak-test oxi- 
dizer turbopump 
intermediate seal 
purge line. 


gs Using pneumatic 
flowtester, measure 
leakage from vent 
port of fast-shutdown 
vaive, Record value 
as fast-shutdown valve 
diaphragm leakage. If 
leakage exceeds 3 scim, 
perform steps h through 
1. If leakage rate is 
3 scim or less, proceed 
to step m, 


Leakage {s not 
allowable. 


Leakage is not 
allowable, 


Maximunt allowable 
leakage is 3 scim. 
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Location Lenk-'Test 
Code tn Point Using 
Figure Pneumatic 
Leak-Test Point Desertption 3-32 Flowtester 
HELIUM CONTROL VALVE ENERGIZED 
Oxidizer bleed valve closing control port P1 xX 
MOV closing control port P3 X 
MOV thermal compensating orifice flange P37 X 
ASI valve closing control port P12 x 
Mainstage control valve connection to P13 x 
mialinstage control valve manifold 
Helium regulator assembly regulated Pid Xx 
pressure outlet port NN2 
NN2 line to auxtilary FL package 
NN2 line from tee to static-test transducer 
Helium regulator assembly high- P15 Xx 
pressure inlet line NN1 
NN1 Line to primary FI package 
NN1 line to auxillary Fl packnee™ 
NN1 line from tee to static-test transducer 
Ignition-phase control valve connection to P16 x 
ignition-phase control valve mantfold 
Helfum regulator assembly bleed valve con- P17 x 
trol and accumulator line outlet flange 
Pneumatic accumulator inlet Mne flange P20 X 
(primary FI package) (2 places) 
OTBV opening control port P22 
MFV closing control port p26 
Helium tank temperature transducer NN‘T'1 P28 


(a) Engines incorporating MD269, MD282, MD296, MD313, or MD315 change. 


Section Hl 


Lenk-'T'est 
Point Using 
Lenk-Test 
Compound 


Figure 3-23, Pneumatic Control System Leak-‘Test Points (Sheet 1 of 2) 
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Lawathen 
Cute in 
Figure 
Lenk-Teat Point Description 9-32 
(re tt neenmenenoungeeenenneeennnseenenranist unsatninncent ET TD 
HELIUM CONTROL VALVE ENERGIZED (cont) 
reilitit tank conection to helfuni cover p29 
and’ fifl-cheek valve 
Fual bleed valve closing control port v5 
[urcy pnoumsatle inlet port) ya 
IGNITION- PHASE CONTROL VALVE ENERGIZED 
MOV sequence valve inlet port 96 
AS! valve openthg control port Pi 
MFV opening cotitrol port va) 
MFV sequence valve inlet port wa 
MFV sequence Valve outlet port as 
STDV closing contro) port PII 
STDV CONTROL VALVE ENERGIZED 
STDV opening control port p30 
STDV control valve connection to adapter 32 
MAINSTAGE CONTROL VALVE ENERGIZED 
MOV Second-singe actuator (opening 2 
contrél) port 
MOV dedlience valve connection to HON sequence 14 
valve énd plate (sequence valve tniet) 
MoV ifiist-stage actuator (opening th 
control) port 
MOV eequence valve connection to adapter ” 
MOV seqifehce valve adapter (connection 8 
tu GG and fast-shutdowWn valve inlet Hite) 
MoV sequence Valve adupter ‘(connection 9 
to OTBV closing control fine) 
OTBV closing control port pai 
Finst-shutdown Valve {nlet port p33 
Ga ‘Opell dontrol poft ps4 


[(b)" Enettied [Heétpordting Mbidd br MbO7d dhange. 
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Section II 
Paragraph 3,2, 24,4 


Operation 


h. Position START 
TANK DISCHARGE 
CONTROL switch on 
ENGINE 'TEST/ 
MONITOR panel to ON, 


1, Using pneumatic 
flowtester, lenk-test 
applicable connections 
in pneumatic control 
system with STDV 
control valve ener- 
gized. 


j. Press RELEASE 
button on VALVE 
POSITION TEST 
section of CALIBRA- 
TION CONTROL panel, 


k. Position START 
TANK DISCHARGE 
CONTROL switch on 
ENGINE TEST/ 
MONITOR to OFF, 


R+J826-1B 


Result 
(1) START TANK 
DISCH CONTROL 
Nght comes on, 


(2) DIGITAL VOL'T- 


OHMMETER Indt- 
entes 4,600 10,400 
volts, 


(3) Event recorder 
pens 9 and 11 pick 
up and pen 10 drops 
out, 


Leaknge is not 
allowable. 


CHANNEL NO, 4 
button releases, 
and light goes off. 


(1) STAR’T TANK 
DISCH CONTROL 
Hght goes off. 


(2) Event recorder 
pen 10 picks up and 
pens 9 and 11 drop 
out, 


3.2.24.4 Leak and Flow Testing With Main- 
Stage Control Valve Energized. (See figure 


3-23 for leak-test point locations. ) 


a. Position MATN- 
STAGE CONTROI. 
switch cn ENGINE 
T'EST/MONITOR 
panel to ON, 


b. Using pneumatic 
flowtester, leak-test 
applicable connections 
and lines in pneumatic 
control system with 
mainstage control valve 
energized, 


(1) MAINSTAGE 
CONTROL light 
comes on, 


(2) Event recorder 
pens 12, 18, 17, 
and 15 pick up and 
pens 13, 19, and 
16 drop out. 


Leakage 1s not 
allowable, 
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Operation 


¢. Using pnoumatic 
flowtester, mensure 
leakage from vent 
port of fast-shutdown 
valve, Record as 
fast-shutdown valve 
sent leakage. 


d, Press CHANNEL 
No, 2 button on 


VALVE POSITION TEST 
section of CALIBRATION 


CONTROL panel, 


e, Press the fol- 
lowing switches on 
VALVE POSITION 
TEST SEC'TION of 
CALIBRATION CON- 
TROL panel: 


(1) RELEASE 
button. 


(2) CHANNEL 
NO. 5 button. 


(3) RELEASE 
button 


f. Position the 
following switches 
on ENGINE TEST/ 
MONITOR panel 
to OFF: 


(1) MAIN- 
STAGE CONTROL, 


(2) IGNITION 
PHASE CONTROL. 


Result 


Maximum allowable 
leakage is 10 scim, 


(1) CHANNEL NO, 
2 button ifghts, 


(2) DIGITAL VOL'T- 
ONMMETER indicates 
4,500 +0,400 volts. 


(1) CHANNEL NO, 
2 button releases, 
and light goes off, 


(2) CHANNEL NO, 
6 button lights, and 
DIGITAL VOL'T- 
OHMMETER indi- 
cates 0.600 10,400 
volts, 


(3) CHANNEL NO, 
5 button releases, 
and light goes off, 


(1) MAINSTAGE 
CONTROL light 
goes off. Event 
recorder pens 12, 
15, 17, and 18 

drop out and pens 
13, 16, and 19 

pick up. 

(2) IGNITION PHASE 
CONTROL light goes 
off, Event recorder 
pens 6, 7, and 8 
drop out and pen 6 
picks up. 


g. Turn PRESSURE REGULATOR on PNEU- 
MATIC PANEL (0-3000) fully counterclockwise 
until REG SUPPLY PRESSURE gage indicates 


zero, 


Operation 


h. Using hand 
valve or vent adaptor 
0026423 In boss in 
MFV closing control 
line, vent pressure 
from control system. 
. After all pressure 
has vented, close 
hand valve. 


i. Position HE- 
LIUM CONTROL 
switch on ENGINE 
TEST/MONITOR 
panel to OFF, 


j. Press CHAN- 
NEL NO. 1 button 
on VALVE POSITION 
TEST section of 
CALIBRATION CON- 
TROL panel. 


k. Press RE- 
LEASE button on 
VALVE POSITION 
TEST section of 
CALIBRATION CON- 
TROL panel. 


1, Repeat steps j 
and k for CHANNEL 
NO. 2 through CHAN- 
NEL NO. 6. 


in. Press VALVE 
POSITION SELECT 
switch- light. 


R-3826-15 


Result 


Pens 34 and 36 drop 
out, 


HELIUM CONTROL 
light goes off, and 
event recorder pen 
4 drops out. 


(1) CHANNEL NO. 1 
button lights, 


(2) DIGITAL VOLT- 
OHMMETER indicates 
0.500 40.400 volt. 


CHANNEL NO, 1 
button releases, 
and light goes off. 


DIGITAL VOL'T- 
OHMMETER Iindica- 
tion for CHANNEL 
NO. 6 is 4.600 
+0.400 volts. 


VALVE POSITION 
SELECT switch-light 
goes off, 


3.2.24.5 Leak» and Flow-Testng Purgo Control 
4 g (Sa 


Valve Seat Leakage and Purge Lines. 
figure 3-32 for locations of leak-test points.) 


a. Remove test plate kit 9025400-11 from 
between inlet port of purge control valve and 
inlet line. Install seal and connect inlet I{ne 


to purge control valve. 


in-1b, 


Torque bolts to 41-45 


b. Close hand vaive or adapter 9026423 tn 
boss of MFV closing contro! line. 


Seotton II 
Paragraph 3,2.24.6 


Operation Result 
HELIUM CONTROL 
and MAINSTAGE 

. CONTROL lights 
come on, 


& Positlon HELIUM 
CONTROL and MAIN- 
STAGE CONTROL 
switches on ENGINE 
TEST/MONITOR 
panel to ON. 


d, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-3000) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
225-250 pal. 


Maximum allowable 
leakage is 10 scim, 


ce, Using pneumatic 
flowtester, measure 
leakage from purge 
control valve vent port, 
Record lenkage as 
purge control valve 
sent lenkage. 


f. Leak-test purge 
control valve inlet 
line flange (P19). 


Leakage is not 
allowable. 


MAINSTAGE CON- 
TROL light goes off. 


g. Position MAIN- 
STAGE CONTROL 
switch on ENGINE 
TEST/MONITOR 
to OFF. 


h. Make sure that purge control valve 
shuttles by checking for audible flow of gas at 
valve vent line exit, If gas flow is detected, 
position MAINSTAGE CONTROL switch on 
ENGINE TEST/MONITOR panel toON (MAIN- 
STAGE CONTROL light comes on), If gas flow 
is not detected, disregard steps i through 1 and 
perform step m, 


WARNING 


Fuilure to observe the safety re- 
quirements of step i can result in 
injury to personnel. 


i. Clear area of all personnel. Personnel 
must stand behind safety barriers or at a safe 
distance from the engine when steps { through 1 
are being performed. 


j. Using PNEUMATIC SUPPLY panel 


(0-3600), increase pneumatic control system 
pressure to 400 +25 psig. 
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Section Il 
Paragraph 3, 2. 24.6 


Operation Result 
k, Position MAIN- MAINSTAGE CON- 


STAGE CONTROL 
switch on ENGINE 
TEST/MONITOR 
panel to OFF. 


1, Using PNEUMATIC SUPPLY panel (0-3000), 
decrease pneumatic control system pressure to 
225-260 palg. 


TROL light goes off. 


Lenkage fs not 


m. Leak-test purge 
allowable. 


control valve outlet 
line flange (P18) and 
purge lines from 
purge control valve 
to: 


(1) Oxidizer injector purge pressure tap 
CN1 (dome) (P10). 


(2) GG oxidizer purge line flange (P27). 


(3) GG oxidizer injector pressure and 
purge line pressure instrumentation port GOS 
(L40) on GG. 


REG SUPPLY PRES- 
SURE gage indicates 
ZrO. 


n. Close REG 
SUPPLY SHUTOFF 
valve and open 
BLEED valve on 
PNEUMATIC SUP- 
PLY PANEL (0-3000). 


o. Using hand valve or vent adapter 9025423 
in boss in MFV closing control line, vent pres- 
sure from control system. After all pressure 
has vented, close hand valve. 


HELIUM CONTROL 
light goes off. 


p. Position HE- 
LIUM CONTROL 
switch on ENGINE 
TEST/MONITOR 
panel to OFF. 


(1) INSTRUMENT 
BUS POWER ON 
light goes off, 


(2) STANDBY por- 
tion of INSTRU- 
MENT BUS POWER 
ON switch-light 
comes on. 


q. Press INSTRU- 
MENT BUS POWER ON 
switch-light on CALI- 
BRATION CONTROL 
panel. 


R-3626- 1B 


Operation Result 

(3) 28 VDC POWER 

ON light on SIGNAL 

CONDITIONER panel 
goes off. 


(1) CONSOLE 
POWER ON light 
goes off, 


(2) STANDBY por- 
tion of CONSOLE 
POWER ON switch- 
light comes on. 


(3) STANDBY por- 
tion of INSTRU- 
MENT BUS POWER 
ON switch- light 
goes off. 


(4) 1165 VAC POWER 
ON light on SIGNAL 

CONDITIONER pane!) 
goes off. 


x. Press CONSOLE 
POWER ON switch- 
light on CALIBRA- 
TION CONTROL 
panel, 


8. Turn POWER 
switch on power supply 
panel to OFF. 


‘All remaining Ughts 
on flight instrumen- 
tation checkout 
congole go off. 


3.2.24,6 Leak- and Flow-Testing Helfum Tank 
Connections and Lines. (See figure 3-32 for 
location of leak-test points. ) 


a. Slowly turn PRESSUL 7 REGULATOR on 
PNEUMATIC SUPPLY PANEL (0-30f0) to 
INCREASE until REG SUPPLY PRESSURE gage 
indicates 1, 400-1, 600 pai. 


Leakage {is not 
allowable. 


b. Leak-test con- 
nections and welds from 
helium tank to the fol- 
lowing: 


(1) Pneumatic 
control package (P29 
und P15), 


(2) HELIUM TANK 
FILL customer connect. 


R- 3626-15 


Operation 


(8) Helium tank 
pressure iine NN1i 
(P16) to primary and 
auxiliary FI packages 
and from tee in line 
to static-test trans- 
ducer, 


Result 


c. Turn 2RESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-3000) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zoro, 


d, Disconnect pressure hose trom 0-3000 
PSl SUPPLY OUTLET of pneumatic checkout 
console and test plate installed on HELIUM 
TANK FILL customer connect, 


e, Reniove test plate from HELIUM TANK 
FILL customer connect, 


Maximum allowable 
lenkage is 3 scim, 


f, Using pneumatic 
flowtester, measure 
leakage at HELIUM 
TANK FILL customer 
connect, Record as 
helium tank f{ll-check 
valve reverse leakage. 


EMERG HELIUM 
TANK VENT light 
comes on, All 
pressure in helium 
tank vents. 


g. Position EMERG 
HELIUM TANK VENT 
awitch on ENGINE 
CONTROL panel to ON. 


h. Using hand valve or vent adapter 0026423 
in boss in MF'V closing control line, vent pres- 
sure from control system. After all pressure 
has vented, close hand valve. 


i, Position EMERG 
HELIUM TANK VENT 
switch on ENGINE CON- 
TROL panel to OFF, 


EMERG HELIUM 
TANK VENT light 
goes off, 


All lights on 
electrical checkout 
console go off, 


j. Position the follow- 
ing switches on electrical 
checkout console to OFF, 


(i) ‘Test selector on ENGINE TEST/ 
MONITOR panel, 


(2) TEST/FIRE SELECT on GROUND 
RELAY panel, 


Soction iff 
Paragraphs 3,2,24,7 to 3.2.26 


(3) ENGINE GROUND POWER on ENGINE 
CONTROL panel, 


k, Position FACILITY READY switch on 
SIMULATOR panel to NOT READY. 


9.2.24,7 Seouting After Tost, If another test 
ts to be performed, the removal of test equip- 
ment required for that test may be disregarded, 


a. Remove hand valve or vent adapter from 
boss in MFV closing control line, 


b. Reinstall vont port check valve in boss in 
MFYV closing control line. (Refer to R-3825-3,) 


c. Reinstall vent port check valve in fast- 
shutdown valve. (Refer to R-3826-3.) 


d, Reinstall vent port check valve in purge 
control valve. (Refer to R-3825-3,) 


e. Reinstall protective closures removed for 
this test. 


{, Reinstall brass plugs in leak detection 
ports removed for this test, using tool 
T-6044446, 


g. Secure flight instrumentation checkout 
console, electrical checkout console, data re- 
cotder console, pneumatic checkout console, 
and pneumatic howtester (paragraphs 3.2.30. 1 
through 3,2,90, 6), 


3.2.96 TRSTING HELIUM SUPPLY SYSTEM 
FOR MASS LOSS, This test consists of pres- 
surizing the helium tan and checking hellum 
loss over a given span of time. Refer to 
section II for checkout constraints before per- 
forming this test. The following test equipment 
is required: 


a. Flight Instrumentation Checkout Console 
G1035. 


b. Electrical Checkout Console Gi037. 
c. Pneumatic Checkout Console G3106. 
d. Data Recorder Consvie G3121. 

e. Teat plate 9020276) (kit 00172'74), 


Section Ill 
Paragraphs 3,2,26,1 to 3,2,26,2 


3,2,25,.1 Preparing For Test. 


n. Connect engine and all checkout equip- 
ment (figure 3-1), 


b. Prepare Filght Instrumentation Checkout 
Console G1036, Electrical Checkout Console 
G1037, Data Recorder Console G3121, and 
Pneumatic Checkout Console G3106 (paragraphs 
3.2.1.1 through 3.2.1.4). 


c. Install test plate 9020275 on HELIUM 
TANK FILL customer connect, Torque nuts 
to 61-75 in-lb, 


Connect a pressure hose between 0-3000 
PSt SUPPLY OUTLET of pneumatic checkout 
congvle and test plate installed on HELIUM 
TANK FILL customer connect. 


e, Position POWER switch to ON and MODE 
switch to CON’. SCAN. on DIGITAL VOLT- 
OHMMETER panel of flight instrumentation 
checkout console. 


f. Remove thrust chamber exit closure, or 
open one desiccant access cover on closure, 


g. Remove the following protective covers 
from the oxidizer turbopump: 


(1) Turbine seal drain line. 


(2) Intermediate seal purge check valve 
vent. 


(3) Primary seal drain (at thrust chamber 
exit) or, on engines incorporating MD301, 
MD302, MD922, or MD323 chrnge, OXIDIZER 
PUMP PRIMARY SEAL DRAIN customer con- 
nect. 


h, Adjust facility helium supply to 1,600 
palg. 
3,.2.25.2 Mass- Loss Testing, 

a, Close BLEED valve and open REG 
SUPPLY SHUTOFF valve on PNEUMATIC 
SUPPLY PANEL (0-3000), 

b. Slowly turn PRESSURE REGULATOR on 
PNEUMATIC SUPPLY PANEL (0-3000) to IN- 


CREASE untll REG SUPPLY PRESSURE gage 
indicates 1,500 (+100, -0) psi. 


c. Record time step b was performed, 
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d, Wait one hour after initial helium tank 
pressurization time recorded in step c. 


e, Observe REG SUPPLY PRESSURE gage 
on PNEUMATIC SUPPLY PANEL (0-3000), 
Pressure must be 1,600 (+100, +0) pal, if pres- 
sure {8 not within Itmits, adjust PRESSURE 
REGULATOR on PNEUMATIC SUPPLY PANEL 
(0-3000) until pressure gage indicates 1, 500 
(4100, -0) pst. 


NOTE 


A printout may be obtained by muomen- 
tarlly turning the POWER switch on 
the DIGITAL VOLT-OHMMETER to 
PRINT, 


Operation 


{. Press TEM- | 
PERATURE SELECT 
switch and CHANNEL 
NO. 10 button on flight 
instruinentation check- 
out console, Record 
DIGITAL VOLT- 
OHMMBETER Indication. 


Result 


Temperature must 
be 120° F (5,107 
volts) or less. 


NOTE 


To select PRESSURE SELECT when 
TEMPERATURE SELECT {fs actu- 
ated, the SPEED AND FLOW SELECT 
button must be pressed twice to de- 
actuate TEMPERATURE SELECT, 


g. If temperature is not within allowable 
limits, allow a cooling or stabilizing perlod; 
then repeat steps e and f until all conditions 
have been met, 


NOTE 


Steps h and { remove supply pres- 
sure to helium tank system, 


Operation Result 
h, Turn PRES- REG SUPPLY 


SURE REGULATOR 
on PNEUMATIC 
SUPPLY PANEL 
(0-3000) fully 
counterclockwise. 


PRESSURE gage 
indicates zero. 


R-3626-13 


{, Close REG SUPPLY SHUTOFF valve and 
open BLEED valve. Maintain BLEED valve 
open during mass-loss test. 


j. Press PRESSURE SELECT switch and 
CHANNEL NO. 6 button on flight instrumentu- 
tion checkout console. Record DIGITAL VOLT- 
OHMMETER indication, 


k. Press TEMPERATURE SELECT switch 
and CHANNEL NO. 10 button on flight instru- 
mentation checkout console. Record DIGITAL 
VOLT-OHMMETER Indication, 


1. Record time readings tn steps j and k 
were obtained. Determine and record helium 
mass (M) using the following formula: 


M = 1,68PV 
TV + 1,222 


where 


M = mass (pounds) 
PV = pressure indication (volts) 
TV = temperature indication (volts) 


m, Walt exactly one hour; then obtain and 
record DIGITAL VOLT-OHMMETER values for 
pressure and temperature. Determine mass 
using formula in step 1. 


NOTE 


If a net mass gain of zero to 0.005 
pound is obtained, helium tank mass 
leakage must be recorded os zero, 


e Ifa net mags gain of greater than 
0.005 pound is obtained, the one- 
hour-interval mass-loss test must 
be repeated. 

Operation Result. 

Maximum allowable 

loss in mass 18 

0.036 pound (in 

one hour), 


n, Subtract value 
obtained in step m 
from value obtained 
in step 1. Record as 
hellum tank mass-loss 
leakage. 


o, Position HELIUM 
CONTROL switch on 
ENGINE TEST/MONITOR 
panel to ON. 


HELIUM CONTROL 
light comes on. 


Section III 
Paragraphs 3,2,26,3 to 3,2,28 


Result 


HELIUM CONTROL 
Nght goes off, 


Operation 


p. When all pres- 
sure has vented from 
tank, position HELIUM 
CONTROL switch to 
OFF, 


3.2,.25.3 Securing After Test. 


nt. Disconnect test hose from pneumatic 
checltout console 0-3000 PSf SUPPLY OUTLET 
and engine test plate 9020276. 


b. Remove test plate 9020276 from HELIUM 
TANK FILL customer connect, and install pro- 
tective covers. 


c. Install thrust chamber exit closure, or 
cloge desiccant access cover on closure. 


d. Install all protective covers removed for 
this test. 


e. Secure flight instrumentation checkout 
console, electrical checkout console,data re- 
corder console, and pneumatic checkout con- 
sole (paragraphs 3.2,30.1 through 3.2.30. 4), 


3.2.26 THYTING GAS GENERATOR AND Ex- 
HAUST SYSTEM. This test consists of pres- 
surizing and leak-testing the system, then 
measuring the leakage past the fuel and oxi- 
dizer turbine seuls, Test plates that seal the 
exhaust system are installed in the exhaust duct 
to maintain test pressure. See figure 3-24 for 
GG and exhaust system test setup, Refer to 
senrtion 0 for checkout constraints before per- 
forming thie test. The following test equipment 
is required: 


a. Pneumatic Flow Tester G31i04. 
b. Pneumatic Checkout Console G3106, 


c. On engines incorporating MD234 change, 
test plate 9025390 (kit 9025400-11), 


d. On engines incorporating MD234 change, 
test adapter 9024523 (adapter kit 96%4496). 


e. On engines incorporating MD172 change, 


wretch adapter 19-9025816 (wrench adapter 
kit 9016711-21), 
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f, On engines not incorporating MD172 
change, wrench adapter 9019861-11 (wrench 
adapter kit 9016711-11) 


g. Exhaust system test plates and equipment: 
a (1) Test plate 9019860-11 (kit 9016710-11), 
(2) Test plate 9020251-11 (kit 9016723-11). 
(3) Adapter 9022828 (adapter kit 9018846), 
| -(4) Test plate 9025309 (kit 9026400-11), 
(6) Heat exchanger handler 9016790-11. 
(6) Bypass valve removal tool 9020260. 


(7) Duct flange brackets 0021015 and 
9021016. 


i (8) Test plate 9020225 (kit 0016701-11), 


3,2,26,1 Preparing for Test. 


na. Proparo Pnoumatic Checkout Consolo 
G3106 and Pneumatic Flow Testor G3104 
(paragraphs 3,2,1.4 and 3,2, 1,5). 


b. Remove plug and seal from torque access 
of fuel turbine exhaust duct, 


c, On onginos not incorporating MD172 
change, install torque wronch to adapter 
0010861-11, insort through torquo accoss, and 
engage splines of turbine shaft and adapter. 


d. On engines incorporating MD172 change, 
install torque wrench to adaptor 10-0026816, 
insert through torque access, and ongago hox 
on turbine wheol, 


9, Rotate turbine wheel counterclockwise 
(viewod from turbine) a minimum of 6 complete 
rovolutions. 


{f, Remove torque wrench and adapter, 


g. Install exhaust system test plates as out- 
lined in paragraph 3.2.2. 


h. Install pressure hoses between 0-100 PSI 
SUPPLY OUTLET and 0-60 MONITOR INLET 
of pneumatic checkout console and tost adapter 
0022023 installed at the torquo access of fuel 
turbine exhaust duct. 


Section III 
Paragraphs 3,2,26,1 to 3,2,26,2 


i, Remove protective covers from oxidizer 
and fuel turbine seul drain lines, 


j. On engines incorporating MD234 change, 
remove bolts and washers that secure drain 
line to STDV, and remove seal, 


k, Install test plate 9025309 from test plate 
kit 8025400-11 between drain line flange and 
STDV drain line boss, Torque bolts to 41-45 
in-lb, 


1, Remove threaded plugs from leak detection 
ports as required during system test, 


3,2.26.2 Leak Testing. (See figure 3-26 for 
leak-test point locations, ) 


a, Close BLEED valve and open REG SUPPLY 
SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-100), 


b, Close BLEED valve on PHEUMATIC 
MONITOR PANEL (0-60), 


CAUTION 


System pressure must not exceed 
36 psig, 


ce. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until pressure gage on PNEUMATIC MONITOR 
PANEL (0-60) indicates 30 +1 psi, 


Operation Result 

d, Using pneumatic 
flowtestor, measure leak- 
nge at oxidizer turbine 
sonl drain line, Record 
as oxidizor turbine seal 
lonkago. 


Maximum allowable 
leakage is 3650 sclm, 


Allowable leakage 
ts 6,000 scim In 
exce3s of leakage 
recorded in Engine 
Log Book during 
engino final accept- 
ance checkout (form 
DD260 signoff), 

but not to exceed a 


a, Connect hose from 
flowtester to fuol turbine 
seal drain linc. Record 
ao fuel turbine seal 
leakage. If rango of 
flowtestor is exceeded, 
use 2 flowtesters in 
parallel. (Refor,to 
R-3825-5.) 
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Section II R-3825-1B 


Location Leak-Test Leak-Test 
Code in Point Using Point Using 
Figure Pneumatic Leak-Test 
Leak-Test Point Description 3-32 Flowtester Compound 
Fuel turbine exhaust duct connection to cila) x 
oxidizer turbine inlet 
Oxidizer turbine inict temperature transducer ca(c) x 
TGT3(b) 
Oxidizer turbine Inlet pressure instrumenta- Ga(c) x) x(e) 
tion port TG3 
TG3 Hne to auxiliary FI package xX . 
Oxidizer turbopump torque-access cover plate aa(f) x 
Oxidizor turbopwmp accessory drive pad con- as(f) x 
nection to turbine exhaust duct 
Oxidizer turbopump accessory drive pid olf) x 
access plug 
Oxidizer turbopump connection to heat a7(a) 4 
exchanger 
Oxidizer turbine exhaust pressuro instrumen- aa(c) x(a) x(0) 
tation port TG4 
TG4 line to nuxillary FI package X 
T'G4 Ine from tee to static-test traneducer X 
Oxidizer turbine exhaust temperature ao(c) xX 
trensducer TGTAW 
Hont oxchanger pressuro instrumentation a10(c) x 
port 1G2(d) 
Heat exchanger temperature transducer port ai1(c) > 4 
HGT2(d) 
OTBV Inlot pressure Instrumontation port a1s(c) xX 
TaTe(d 
TB lino to atatic-tost transducor(s) | x 


(n) Maximum allowable lenkage ts 3 acim, 

(b) On enemne? incorporating MD263 change but not incorporating MD274 change, transducor port 
fe plugged, , 

(c) Maximuny allowable leakage 18'0.3 scim. 

(ad) Engines not incorporating MD237 change. 

(o) Enginos incorporating MD237 change, 

(ft) Maximum allowable leakage fs one scim. 

(g) Engines not incorporating MD226 change. 


Figure 3-25, Gnas Gonorator and Exhaust System Lenk-Tost Points (Sheet 1 of 3) 
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R-3826-1B Section II 


Location Leak-Test Leak-Teat 
Code in Point Using Point Usin 
Figure Pnewinatic Leak-Tes 
Leak-Test Point Description 3-32 Flowtester Compound 
OTVB inlet temperature transducer port Gio(c) x 
TGoTe(d 
GG chamber pressure instrumentation port G17(c) 4 
GGia(d) 
GQla line to static-test instrumentation xX 
transducer(q) 
GG gliambor pressure instrumentation port ais(*) x 
cai(d 
GG1 line to primary FI packnge(4) xX 
Fuel turbine inlet pressure instrumentation aig(c) xX 
port (acceptance) TG1n(h) 
Fuel turbine {ntet temperature transducer 0(c) x 
port TGT1a(d 
Fuel turbine Inlet prongure inatrumentation Gaile) xX 
port (acceptance) TG1(4) (h) 
Fuol turbine inlot manifold connection to aaa(t) x 
STDV hose 
GG spark imiter "A" port a23(c) 
Fuel ria aad inlot temperature transducor a24(c) 
TaT1(b 
GG ovortompornture transducor GGT1 G256(0) xX 
Fuel turbine exhaust temperature transducor G26(c) 
port TGT2 
Fuel turbine oxhaust pressure instrumenta- G27(c) 4 
tion port TG2 
Fuol turbine oxhaust duct drain port 028 x 
Fuol turbopump connection to turbine oxhaust a20(a) xX 
duct 


(a) Maximum allowable lonknge is 3 scim, 

(b) On ongitios Incorporating MD203 chango but not incorporating MD274 change, transducer port 
is plugged... Bes 

(c) Maximum allowable leakage 18.0.3 sclm. 

(a) Engines not Incorporating MD237 change. 

th Maximum allowable leakage is one selm, 

h) Engines not incorporating MD136 change. 


Figure 3-26, Gns Gonerator and Exhaust System Lenk-Tost Points (Sheot 2 of 3) 
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Location Leak-Test Leak-Toat 
Code in Point Using Point Usin 
Figure Pneumatic Leak-Tes 
Leak-Test. Point Description 3-92 Flowtester Compound 

STDY drain line connection to STDV G32 x() 

STDV connection to STDV hose F423 x 

Instrumentation port on STDV discharge hose F653 x 

GG fuel valve connection to injector F43 x 

GG fuel injector pressure and purge line F44(c) xX 

pressure instrumentation port GF4 

GF4 line to auxiliary FI package Xx 

GF4 line from tee to static-test xX 

transducer 

GG oxidizer valve connection to injector L939 x 

GG oxidizer Injector pressure and purge line L40 x 

prassure instrumentation port GO 

GOS lino to auxiliary FI package X 

GOB Ine from tee to static-test transducer xX 

GG oxidizer purge Iino Mange P27 xX 

GG spark igniter "B" port aso(e) X 

Fuel auetno Aiet temporaturo transducor a31(c) x 

port TGT1b 

Fuo) turbine Inlot prossuro inatrumentation a3i(c) X 

port TG1Q) 

TG1 lino to primary FI package) xX 


is Maximum Tc) Maximum allowable Jonkago 18.0.3 soim, 

d) Engines not incorporating MD237 changa. 

(1) On ongines Incorporating MDd5T change, leak tost must bo performed after drain lino is 
reconnected, 

(j) On engines incorporating MD237 changu, TGT1b is changed to TAL, 

(k) On engines incorporating MD237 change, GG1 on primary FI package 1s changed to TG1. 


— 


Figure 3-25. Gas Gonorator and Exhaust System Leak-Test Points (Shout 3 of 3) 
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Operation 


{, Using pneumatic 
flowtestor or lonk-tost 
compound, as applicable, 
loak-test applicable con- 
nections and linos of 
GG body and oxidizer 
turbine exhaust system 
(figura 3-25), 


g. Using pnoumatic 
flowtestor, mensuro 
roverso-flow leakage 
of GG fuol purge chock 
valye at PURGE 
MANIFOLD SYSTEM 
customor connect, 
Record as GG fuel 
purgo check valve 
rovorse loaknge. If 
{uol turbine senl 
purgo check valvo 
rovorso lonkago ro- 
corded in paragraph 
3,2,16 exceeded 
100 solm andexhaust 
systom tost plates 
were Installed, sub- 
tract leaknge vecorded 
in this step from leak- 
age recorded in para- 
graph 3.2.16, Record 
difforenco nas fuol 
turbino sonl purge 
check valve reverse 
lenkage. 
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Result 


maximum of 10,000 
scim, If fuel turbine 
seal has been re- 
placed, maximum 
allowable leakage 

is 6,000 soim in 
excess of leakage 
recorded in Engine 
Log Book for first 
leak check per- 
formed after senl 
replacement, but 
not to exceed a 
maximum value of 
10,000 scim, (Refor 
to R-3826-3 for 
seal replacement.) 


Loakage js not 
allowable, unless 
othorwise noted tn 
figure 3-265, 


Maximum allownblo 
lonkage is 190 nelm, 


Section II 
Paragraph 3,2, 26,3 


h, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero. 


i, Oa engines Incorporating MD234 change, 
perform steps j through p, On engines not in- 
corporating MD234 change, proceed to paragraph 
3, 2. 26, 3, 


js Remove bolts and washers that secure 
drain line and test plate to valve, Remove teat 
plate, Install seal, and connect drain lne to 
STDV with bolts and washers, Torque bolts to 
42-46 in-lb, and safetywire, 


k. Install test adapter 9024623 on exit end of 
fuel turbine seal drain Une (at thrust chamber 
exit), Torque hose clamp to 12-16 in-lb, 


1, Disconnect pneumatic monitor hose (yom 
tost adaptor 0022623, and connect pnoumatic 
monitor hose to adaptor 9024529 on fuel turbino 
soal drain Mne, 


m, Install cap on fitting of test adapter 
9022623 Installed on torque access of fuel 
turbine exhaust duct, 


n. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until pressure gage on PNEUMATIC MONITOR 
PANEL (0-60) indicates 30 +1 pal, 


Operation 


o, Lonk-tost drain 
flange at STDV (G32), 


Result 


Lonkage is not 
allowablo, 


pe Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero, 


3.2.26.3 Socuring After Test, If anothor test 


is to bo performed, removal of test equipment 
required for that test may be disrogarded, 


a. Disconnect test hoses from pnoumatic 
checkout console and engine. 


b. On engines incorporating MD234 change, 
romove tost adaptor 9024623 from oxit ond of 
fuel turbine seal drain line, and install protec- 
tive closure on line, 


4 ite 
) Section I R-3826-1B 
Paragraph 3,2,27 
PNEUMATIC CHECKOUT : OXDIZE A, 
CONSOLE oN ae eron 
PURGE 
HYDROGEN TANK NO es 
RESSURIZATION 
= CUSTOMER CONNECT ] 
0-60 Pst 
MONITOR 6 
: TEST PLATE 
0-60 PS! 9020528 tt Moy 
MONITOR aU 
INLET... rs, oid 
‘carmerenmarncenmwcesoren i | ‘inl ASI VALVE 


STANT TANK 
BMERGENOY 
VENT VALVE 


Dt 


] 1 — JAS) THHUST CHAMBER 
THROAT PLUG 03120 
STANT TANK — 
SUPPORT « 
AND> FILL VALVE 
START TANK 
INITIAL FILL . 
CUSTOMER 
CONNECT ‘ 
t 
ASI FUEL. | 
LINE 7 


fh 


0+1000 PSI 
SUPPLY ho a THRUST CHAMDER 


0-100 FS} 
REG BUPPLY 
PRESSURE 


0-100 PS! REQ. 
BUPPLY 
NEES. SHUTOPP 


PRESSURE 
REGULATOR al 


4. OUTLET JACKET PURGE 
: . CUSTOMEN CONNECT 
BLEED TEST PLATE 
VALVE 0020222-11 


ENGINES NOT INCORPORATING M156 CHANGE C2] ENGINES INCORPORATING MDIZ0 OI MOISE CHANGE 


OR INCORPORATING MD183 CHANGE 
J3-11-08 


Serer en tl 


Figuro 3-26, Thrust Chambor Assembly Test Setup 


c,. Remove exhaust system test plates as 
outlined in paragraph.3,2.3 unless a thrust 
chamber test 1s to be performed on an ongine 
incorporating MD166 change but not incorpo- 
rating MD301, MDI02, MD322, or MD323 
change, 


d, Secure pnoumnatic checkout console and 
pneumatic flowtester (paragraphs 3,2,30.4 and 
3, 2 . 30, 5). 


o, talnatall threaded plugs and torque to 
22-28 hi-lb, 


3.2.27 TESTING THRUST CHAMBER, This 
test conulits of pressurizing the thrust chambor 
and lonk-testing all flanges, bosses, and con- 
nections in the pressurized systems, Seo 
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figure 3-2 for sustomor connect locations; see 
figure 3-36 for thrust chamber test setup, Rofor 
to section WI for checkout constraints before 
porforming this test, Tho following test cquip- 
mont Is requirod: 

n. Pnoumatic Flow Testor GI104. 

b. Pnoumatic Checkout Console G3106, 


c. Thrust Chamber Throat Plug Kit 
G31230MD9. 


d, Thrust chamber protective pad 9016705, 
eo. Electrical Checkout Console G1037, 
f. Tent plate 9020222-11 (kit 0018843-11). 


R-3825-1B 


g Test plate 9020223 (kit 9016724), 


h. On engines not incorporating MD156 
change or incorporating MD182 change, test 
plate 0020528 (kit 0020266), 


{, Test adapter 0025818 (adapter Kit 
025817) 


9 
| j. Test plate 0019868 (kit 9016713), 


JA, Test plate 0020275 (kit 0017274), 
k. The following exhaust system test plates 
and equipment: 


| (1) Toast plate 0019860-11 (kit 9010710-11), 
(2 
(3 
(4 
(6 


Test plate 0020261-11 (kit 0016723-11), 


— 


Adapter 0022623 (adapter kit 0018846), 


— 


Heat exchanger handler 9016700-11, 


— 


Bypass valve removal tool 9020269, 


(6) Duct flange brackets 0031015 and 
9021016, 


I (7). Toat plate 0020226 (itt 0016701~11), 
9.2.27,1 Preparing for Teat. 
n. Remove thrust chamber exit closure. 


v . 
vb. Romovo protective closure from purgo 
control valve vent lino (at thrust chamber exit), 


c, Install thrust chamber protective pad 
9016'705 in thrust chamber. 


d. Inatall Presstite tapo, Typo 687.3 (Intor- 
chomical Corp), and cover with 2-Inch-wido 
Toflon Tomp-R-Tape, Type C (Connecticut 
Hard Rubbor Co), tn thrust chambor throat plug 
senting aron a8 follows: 


WARNING 


The following procedure speolftes tri- 
chloroothylene, which {8 a toxte 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid can 
enuse serious injury or death. 


Section III 


(1) Using a lint-free clath dampened with 
trichtoroethylene (MIL~T-27602), or equivalent, 
handwipe « 4-inch portion of thrust chamber 
throat approximately 9 inches down from injec- 
tor face or approximately 4 inches from throat, 


(2) Cut two 28 +1 inch pieces of 1/2-inch- 
wide Presstite tape. 


(3) Cover Presstite tape with Teflon Temp- 
R-'Tape, Press tape slightly to make enre tapo 
sticks to Presastite tape, 


(4) Remove paper backing from the 2. 
strips of tape, and install tape around inalde of 
thrust chamber throat approximately 11 inches 
from face of injector or approximately 6 Inches 
from throat, Trim ends, as necessary, to 
make one continuous band of tape; ninke sure 
tape ends aro pressed firmly together, Pross 
tapo slightly with fingers, as required, to make 
tape stay in place, 


(5) Cut a 4-Inch piece of Presatite tape, 
Place tape on workbonch with papor backing 
fnoing workbench, Cut tnpo into 2 plecos 1/4- 
Inch wide by 4 inches in longth. 


(0) Place throat plug half that contains 
burst diaphragm, on workbench with flat up, 
Using a lint-free cloth dampened with trichlo- 
roothylone (MIL-T-27602), or equivalent, 
handwipo flat. 


(7) Install the two 4-inoh pleces of tape on 
{Int of throat plug. Stretch cach pleco to width 
of flat, and install on each sido of holo to form 
2 seals on fInt. Cover cach pleco of Prosstito 
tapo with Teflon Tomp-R-Tape, Pross tape 
slightly with fingers, as required, to make tape 
stay inplace. Trim ends of tape at ench end 
flush with edge of fint. 


0. Place hand scrow tn throat plug in stored 


condition to prevent movement whon Installing 
plug. 


Change No, 9 - 15 March 1076 3-01 


Section WI 


f, Install half of throat plug Into thrust cham- 
ber combustion area with handle-equipped end 
facing thrust chamber exit, Make sure throat 
plug half does not disturb tape, 


g. Install other half of throat plug, and mate 
plug halves together, Make sure tape strips on 
flat stay in place during plug installation, 


h. Grasp handles and pull sections together 
toward throat aren until a tight fit is obtained, 


1, Install test plate 9020222-11 on THRUST 
CHAMBER JACKET PURGE customer connect, 
Torque nuts to 61-75 in-lb, 


NOTE 


MD1656 change remoyes HYDROGEN 
TANK PRESSURIZATION line and 
MD182 change reinatalls lino, 


j. On ongines not incorporating MD166 
change and on engines Incorporating MD182 
change, inatall test plate 0020628 on HYDRO- 
GEN TANK PRESSURIZATION customer con- 
noct, Torque nuts to 61-76 in-lb, Connect a 
pressure hose from test plate to 0-60 PSi 
MONITOR INLET of pneumatic checkout 
console, 


k. On onginos incorporating MD160 chango, 
connect a pressure hose from fitting on thrust 
chambor throat plug to 0-60 PSI MONITOR IN- 
LET of pnoumatic checkout console, 


1, Connect a pnoumatio hose from 0-100 PSI 
SUPPLY OUTLET of pnoumatic chockout con- 
sole to test plate 9020222-11, 


m. Prepare Pnoumatic Checkout Console 
G3106, Eloctrical Checkout Consolo G1037, 
and Pnoumatic Flow Testor G3104 (paragraphs 
3.2.1.2, 3.2.1.4, and 3,2, 1,6), 


n. On onginos Incorporating MD383 or 
MD384 chango, remove plug from oxidizer 
injector pressure tap CNI, 


CAUTION 


The brass tube on the side of the 
plate senl at the leak-detection port 
must not be removed. (This tube 
looks like a lenk-detection-port 
brass plug. ) 
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o, Remove plastic cap on tube at Jeak- 
detection port at start-tank quid refill line 
flange on ASI fuel line (F560), Reinstall cap after 
test. 


3,2.27.2 Leak Testing. (See {Igure 3-27 for 
thrust chamber leak-test point locations. ) 


a, Adjust facility pneumatic pressure to 
pneumatic checkout console to 50 psig minimum, 


b, Close BLEED valye and open REG SUP- 
PLY SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-100), 


co, Close BLEED valve on PNEUMATIC 
MONITOR PANEL (0-60), 


CAUTION 


Pressure indicated on the monitor 
gage must not exceed 36 pal any- 
time the thrust chamber is pros- 
surized, 


d, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until pressure gage on PNEUMATIC MONITOR 
PANEL (0-60) indicates 30 +6 pal, 


NOTE 


Minor leakage around the throat plug 
is allowable. 


Operation Rosult 

eo, Using pneumatic 
flowtester or lonk-toat 
compound, as applicable, 
lonk-tost applicable con- 
noctions and lines on 
thrust chamber assom- 
bly. 


Lenkage is not 
allowable unless 
othorwiso noted in 
figure 3-27, 


Lonkago is not 
allowable. 


f. Using lonk detoc- 
tor, test braided sec- 
tions of system under 
test. 
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Location Leak-Test Leak-Test 
Code in Point Using Point Using 
Figure Pneumatic Leak-Test 
Leak-Test Point Description 3-32 Flowtester Compound 

ASI valve connection to ASI oxidizer line L32 xX 

MOV downstream flange L33 xX 

Main oxidizer injector pressure instru- L34 4 

mentation port CO3 

CO3 line to auxiliary FI package x 

Flange seal between ASI injector and thrust L356 >, 4 

chamber injector 

Main oxidizer injection pref sure instru- L36 Xx 

mentation port CO3a 

Mainstage OK pressure switch No, 1 L37 

Mainstage OK pressure switch No, 2 L38 

Thrust chamber pressure instrumentation G12 

port CG! 

CG1 line to primary FI package 

CG1 line from teo to static-test transducer 

Thrust chamber pressure instrumennatation G13 

port CGla 

CGin ine to static-tost transducer xX 

Ignition detector probo flango Gl4 

Main fuel injection pressure instrumentation F23 

port CF2 

CF2 line to auxiliary FI package x 

CF2 lino to static-test transducer "CF2a" (b) y 

Main fuel injection pressure instrumontation F24 


port CF29 


(b) Engines incorporating MD237 change. 


Figure 3-27, Thrust Chamber Assembly Lenk-Test Points (Sheet 1 of 3) 
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ae en eee 
* Location Leak-Test Leak- Test 
Code in Point Using Point Using 
Figure Pneumatic Leak-Test 
Leak-Test Point Description 3-32 Flowtester Compound 
CF2a line to dummy transducer HOF2qn(©) Xx 
Thrust chamber forward fuel manifold drain F25 x 
port 
Drain port on thrust chamber forward fuel F26 > 4 
manifold 
ASI fuel Injection tqynperature transducer port F27 xX 
(acceptance) IFT1“ 
ASI fuel Wetton instrumentation pressure F28 xX 
port TF20)d 
ASI fuel line connection to ASI fuel manifold) F209 
Upper and lower ASI fuel Hne flange con- F49 
nection'¢ 
Start a liquid refill line flange on ASI F650 Xx 
fuel line’? 
Start tank Hquid refill line from At fuel line Xx 
to start tank support-and-fill valve 
Thrust chamber Injector connection ta thrust F390 > 4 
chamber forward fuel manifold 
Main fuel injection temperature transducer F31 xX 
probe CFT2 
Hydrogen tapoff (tank pronaurtzollon, Hine P92 X 
pressure instrumentation port HF2(e)(h 
Hydrogen tank prcasuniagicn line connection F393 xX 
to forward fuel mantfold'é 
Hydrogen tapoff tank pressurization flange F33 X 
plate 


(b) Engines incorporating MD297, change, 

(c) Engines not incorporating MD237 change. a 

(d) Engines not incorporating MD327,°MD328, MD320, MD332, or MD344 change. 

(c) Engines incorporating MD327,_MD328, MD320, MD332, or MD344 change. 

(¢) Engines incorporating MDIST‘or MDd44 change but not Incorporating MD347 change. 
(g) Engines not incorporating MD166 change but incorporating MD182 change. 

(h) Engines not incorporating MD206 change. 

(1) Engines incorporating MD166 change but not incorporating MD182 change. 


Figure 3-27. Thrust Chamber Assembly Leak-Test Points (Sheet 2 of 3) 
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Leak-Test Point Description 


Start tank gaseous (hydrogen) refill ne con- 
nection to forward fuel manifold 


Start tank gaseous refill line to start tank 
support and fill valve 


Thrust chamber fuel inlet mantfold drain port 


ASI fuel line connection to thrust chamber 
fuel Inlet manifold 


Fuel inlet manifold drain port 

Thrust chamber jacket purge line and fuel 
jacket purge check valve connection to fuel 
Inlet manifold 


Thrust chamber jacket purge Ine to check 
valve (upstream side) 


Thrust chamber fuel inlet manifold pressure 
instrumentation port CF1 


MFV downstrearn flange 


Main tel injection temperature transducer 
CFT 2n(k) 


Oxidizer injector purge check valve con~ 
nection to MOV 


Location 

Code in 
Figure 
3-32 


F34 


F35 


F36 


F397 


F38 
F390 


F40 


F41 
F61 


P36 


(Jj) Engines not incorporating MD264 or MD347 change, 


(k) Engines not {ncorporating MD202a change. 


Section III 


Leak-Test Leak-Test 


Point Using Point Using 
Pneumatic Leak-Teat 
Flowtester Compound 

xX 

xX 
Xx 
x 

X 
x 
Xx 


Figure 3-27, Thrust Chamber Assembly Leak-‘Teat Points (Sheet 3 of 3) 


Operation Result 
g. Using pnoumatic Maximum allowable 
flowtestor, mensure lonknge if 80 solm. 


lenkageo at purge con- 
trol valve vent Hino oxit 
or, on engines Incor- 
porating MD383 or 
MD384 change, -at 
pressuro tap CNI. 
Record actual value as 
oxidizer domo purge 
chock valve revorse 
lenkago. 


Operation 
h,,. Turn PRESSURE 


Result 


REGULATOR on PNEU- SURE gnge 
MATIC SUPPLY PANEL zero. 
(0-100) fully countor- 

clockwiae. Make sure 

pressvre gage on PNEU- 

MATIC MONITOR 

PANF!L (0-60) remains 


at 30 +6 pal, 
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REG SUPPLY PRES- 


indicates 


Section II 


i, Disconnect pressure hose from 0-100 ™~ 
SUPPLY OUTLET of pneumatic checkout cc. 
sole and test plate 9020222-11 installed at 
THRUST CHAMBER JACKET PURGE customer 
connect, 

Operation Result 
Maximum allowable 


j. Using pneumatic 
leakage is 100 scim, 


fl flowtester, measure 
leakage at THRUST 
CHAMBER JACKET 
PURGE customer 
connect, Record 
actual value as fuel 
jacket purge check 
valve reverse leak- 


age, 
k, Open BLEED Pressure gage indi- 
valye on PREUMATIC cates zero, 
MONITOR PANEL 
(0-60), 
NOTE 


Stops 1 through ap apply to engines 
incorporating MD166 (ECP. J2-388) 
change but not incorporating MD301, 
MD302, MD322, or MD323 change, 


1, Close BLEED yalyo on PNEUMATIC 
MONITOR PANEL (0-60) and PNEUMATIC 
MONITOR PANEL (0-600), 


m,. Reconnect vent line to purge control 
valve, and torque bolts to 41-46 In-lb. 


n. Tnatall exhaust system test plates in ac- 
cordance with paragraph 3, 2.2 (if not already 
installed from preceding test), 


CAUTION 


Bolts speolfied in step o must be 
used to prevent galling of duct 
threaded inserts, 


o. Using bolts RD111-1010-3616 (now bolts 
or bolts recoated with dry-film lubricant), in- 
stall test plate 9019868 on oxidizer inlet duct. 
Torque bolts to 190-210 in-lb. Connect test 
hose from 0-600 PS! MONTI'OR INLET to test 
plate, and cap other test plate fitting. 


3-06 


R-3826-1B 


p. Connect teat hore from 0-1000 PST SUP- 
PLY OUTLET of pneumatic checkout console to 
test adapter 00223923 on fuel turbopump torque 
access, or install vent adapter on adapter 
9022823, 


q. Install test adapter 9025818 on exit end of 
oxidizey yeaa primary seal drain line, and 
connect a pneumatic hose from 0-100 PSI SUP- 
PLY OUTLET of pneumatic checkout console to 
oer Torque hose clamp on adapter to 42- 

6 in-] . 


r. Install test plate 9020276 on HELIUM 
TANK FILL customer connect, Torque nuts to 
61-76 in-lb, 


8, Connect a pressure hose between 0-300N 
PSI SUPPLY OUTLET of pneumatic checkout 
console and test plate installed on HELIUM 
TANK FILL customer: connect, 


t. Remove protective closures from oxidizer 
turbopump intermediate seal purge check valve 
Hi lino exit and oxidizer turbine seal drain 

ine. 


Operation 


u,. Positlon PRE- 
VALVES switch to 
CLOSED and FACIL- 
ITY READY awitoh to 
READY on engine 
SIMULATOR panel. 


Result 


FACILITY READY 
ght on ENGINE CON- 
TROL panel comes on, 


vy. Position TEST/FIRE select awitch on 
GROUND RELAY panel to OK TO TEST, 


w. Posttlon.test selector switchon ENGINE 
TEST/MONIIOR pane) to COMPONENT TEST, 


x. Turn ENGINE 
GROUND POWER lights on ENGINE 
switch on ENGINE CONTROL panel come 
CONTROL par el to on: 


(1) The following 


(a) ENGINE 
GROUND POWER, 


(b) MAINSTAGE 
OK NO, 1 DEPRE&- 
SURIZED, 


Section II 


i, Disconnect pressure hose from 0-100 PSI 
SUPPLY OUTLET of pneumatic checkout con- 
sole and teat plate 1020222-11 installed at 
THRUST CHAMBER JACKET PURGE customer 
connect, 

Operation Result 
Maximum allowable 


J, Using Pneumatic 
leakage is 100 scim, 


| flowtester, measure 
leakage at THRUST 
CHAMBER JACKET 
PURGE customer 
connect, Record 
actual value as fuel 
jacket purge check 
valve reverse leak- 


age, 

k, Open BLEED Pressure gage indl- 
valyeonPNEUMATIC cates zero. 
MONITOR PANEL 
(0-60), 

NOTE 


Stops 1 through ap ‘apply to engines 
incorporating MD166 (ECP J2-38°) 
change but not incorporating ML201, 
MD302, MD922, or MD923 change. 
1, Close BLEED valve on PNEUMATIC 
MONITOR PANEL (0-60) and PNEUMATIC 
MONITOR PANEL (0-600), 


m. Reconnect vent ine to purge control 
valve, and torque bolts to 41-46 in-lb, 


n, Install exhaust system test plates in ac- 
cordance with paragraph 3, 3, 2 (If not already 
installed from preceding test), 


CAUTION 


Bolts specified In step o must be 
used to prevent galling of duct 
thrended Inserts. 


0, Using bolts RD111-1010-3616 (new bolts 
or bolts reconted with dry-film lubricant), {n- 
stall test plate 9010868 on oxidizer inlet duct. 
Torque bolts to 190-210 in-lb, Connect test 
hose from 0-600 PSI MONITOR INLET to test 
plate, and cap other test plate fitting. 
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Pp, Connect test hose from 0-1000 PSI SUP- 
PLY OUTLET of pneumatic checkout console to 
test adapter 0022823 on fuel turbopump torque 
access, or install yent adapter on adapter 
9022823, 


Q, Install teat adapter 0026818 on exit end of 
oxidizer turbopump primary seal drain line, and 
connect a pneumatic hose from 0-100 PSI SUP- 
PLY OUTLET of pneumatic checkout console to 
pret Torque hose clump on adapter to 42- 

n-lb, 


y. Install test plate 0020276 on HELIUM 
TANK FILL customer connect, Torque nuts to 
61-76 in-lb, 


8, Connect a pressure hose between 0-3000 
PSI SUPPLY OUTLET of pneumatic checkout 
console and test plate installed on HELIUM 
TANK FILL customer connect, 


t. Remove protective closures from oxidizer 
turbopump Intermediate seal purge check valve 
ven line exit and oxidizer turbine seal drain 

no, 


Operation Result, 
u, Position PRE- FACILITY READY 
VALVES switch to light on ENGINE CON- 


CLOSED and FACIL- 
ITY READY switoh to 
READY on ongino 
SIMULATOR panel. 


TROL panel comes oi, 


y. Position TEST/FIRE select switch on 
GROUND RELAY panel to OK TO TEST, 


w. Position test selector switch on ENGINE 
TEST /MONITOR panet to COMPONENT TEST, 


x. Turn ENGINE (1) The following 
GROUND POWER Nights on ENGINE 
switch on ENGINE CONTROL panel come 
CONTROL panel to on: 

ON. 


(a) ENGINE . 
GROUND POWER. 


(v) MAINSTAGE 
OK NO, 1 DEPRES- 
SURIZED, 


R-3825-1B 


Operation Result 
(c) MAINSTAGE OK 
NO, 2 DEPRESSURIZED. 
(d) TEST. 


(2) ‘The following 
lights on ENGINE/ 
TEST MONITOR panel 
comé on: 


(a) COMPONENT 
TEST. | 

(b) IGNITION BUS 
ARMED. | 

(ey On eualtea' tii 
corporathig BCA: 
B02070111;,0r' al, 
START ‘TANK PRES- 
SURIZED and START 


TANK DEPRESSUR- 
IZED. 


“ys Closé BLEED valve and opeti EG sUb- 
PLY SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0- 1000). 


ia: Poltion HELIUM H BitiN cONHon, 
CONTROL, {ONTTION. taNtHOn 
PHASE CONTROL} itd ° CONTROL; rar MAIN- 
MAINSTAGE CONTROL STAGE CONTROL 
switckes on ENGINE lights come on. 
AE aa panel 
to ON, 


an. Turn’ ‘Baasde! ‘ecuitAioH sa beel: 
MATIC SUPPLY PANEL (0-1000) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
226-260 pal. 


ab. Turn’ ei: + SGULATOH on PNEU- 
MATIC SUPPLY PANEL (0-100) to’ INCHEASE 
until presstire gage indicates 30 41 psi. 


ac. tiation: test 
compound, leak-test. 
joirits did dotinectlons 
of oxid)4er piimp séal 
drain line ard purge 
control ‘valve vent line 
from Valve to tee in 
draiti Line. 


Leakage 1s not allow- 
able. 


Operation 


ad, Using lente: ‘test 
compuliid, ° Tdhk=test 
cotihections of oxidizer 
turbopump primary 
seal pressure (PO6) 
instrumentation line 
from tutbdpuimp to 
auxiliary FI package 
and from:tée to 
atntlo=teat beaneaiieey: 


fully countercloaoe. 
i ae xis “dh bets 


ed 
lege HN eNEUMATIC 


(03 20) Or UM ATIC 
ITOR PANEL 


Pp 
to: ig ‘atid 041000 
Psi SUPPLY ‘OUT- 
LET’ (6r open vent 
adapter, as applt- 
cable), 


- crpaltion TON, 
mint NPE SEEN 


and. MAINSTAGE econ. 


TROL switches'on EN- 
GINE/TEST MONITOR 
panel to OFF. | 


Section Il 


Result, 


Leakage is not allow- 
able, 


REG SUPPLY PRES- 
SURE page indicates 
zero. 


Monitor and atipnly. 
pressire gages indi- 
cate zero. 


vo gc 
rcNeHSH HABE 
‘CONTROL and MAIN- 
STAGE CONTROL 
lights go off. 


ah, runt PRRaSdRE igattdvon off PNEU- 
MATIC SUPPLY: PANEL (0-3000) fully courter- 
clockwine until REG SUPPLY PRESSURE gage 


indicates ZELOs. 


td, ‘Atter ‘ll Bikes. 
sure lias verted from. 


pnetititat fo dont¥ol sys- 
tent ‘Aid, hell te tank, 


ENGINE/TEST. MONtI- 
TOR panel to OFF. 


» Position the far: 


roid ‘switches on elec- 


trical checkout console 
re) OFF: 


(1): ‘iedt’ lector 
on ENGINE TEST/ 
gr panel, 


HELIUM CONTROL 
light goes off. 


sigtyt fe 


go off. 
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Oporation Result 
(2) ‘TEST/FIRE 

SELECT on GROUND 

RELAY panel, 


(3). ENGINE 
GROUND POWER on 
ENGINE CONTROL 
panel, 


ak, Position FACILITY READY switch on 
SIMULATOR panel to NOT READY. 


al.. Disconnect pressure hose from 0-3000 
PSI SUPPLY OUTLET of pnetimatic checkout 
console and test plate installed on HELIUM 
TANK FILL customer connect. 


am. Remove test plate from HELIUM TANK 
FILL customer connect, 


an, Install protective close on vent line 
exit and oxidizer primary and turbine seal drain 
lines, 


80, Disconnect, pneumatic hoses installed for 
this tést) ‘and disconnect vent adapter on adapter 
9022823 on fuel torque access. Remove adivier 
from drat litie exit of oxidizer primary str) 
drain fine, and remove test plate 0019858 from 
oxidizer inlet duct. 


ap. On engines incor‘potallig MD166'chalige, 
disconnect pressure hose from 0-60 PSI MONI- 
TOR INLET of pnetimatic checkout console and 


fitting on thrust chamber throat plug. 

aq. Remove throat plug as follows: 

(4) Rotate hand screw {4'Hi¥oat plug untit 
Upper portion of throat plug slides forward. 
Place hand screw in stored position. 


(2) Push throat plug into combustion area. 


(3) Rotate upper half of throat plug and 
disengage from pivot. 


(4) Retnove throat plug sections from 
thrust chamber. 
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WARNING 


The following procedute specifies tri- 
chloroethylene, which is a toxic sol- 
vent, Inhalation of its vapois or 
prolonged contact with the l{quid can 
cause serious Injury or death. 


ar. Remove tape from thrust chaimber throat 
and throat plug. Using a lint-free cloth damp- 
ened with trichloroethylene (MIL-T'-27602), or 
equivalent, handwipe throat area where tape 
was installed, to make sure area is clean, 


as. Remove thrust chamber protective pad. 


at. If exhaust system test plates were in- 
stalled for this test, remove plates in accord- 
ance with paragraph 3, 2.3, 


au, if atart systetn leak'teat' ts to follow, or 
on engines incorporating MD264 or MD347 
change, proceed to paragraph 3. 2.27.3, 


av, Inatail teat plate 9020223 oh START 
TANK VENT VALVE CONTROL customer con- 
nect, Torque nuts to 61-76 in-lb. 


aw. Install:a pneumatic hose from 0-1000 PSI 
SUPPLY OUTLET of pneumatic checkout console 
to test plate 9020223, 

ax, Reniove protective cover from START 
TANK VENT & RELIEF VALVE DRAIN cus- 
tomer connect, 


ay. Vent preadure'{n’start’ taki by turtithg 
PRESSURE REGULATOR on PNEUMATIC SUP- 
PLY PANEL (0-1000) to INCREASE tntil pres- 
sure gage indicates 250 psi inaximum, 


az, When‘all pressure is vented fom start 
tank, close REG SUPPLY SHUTOFF valve on 
PNEUMATIC SUPPLY PANEL (0-1000). 


ba. Turi BRissiak keGULATOR on PNEU- 
MATIC SUPPLY PANEL (0- 1000) tully counter- 
clockwise until presstire gage indicates zero, 


3.2.27.3 Beotiting’ After Test, If'anothet test 

is to be verfarmed: the removal of test equip- 

ment required for that test may be disregarded. 
a. Install thrust chamber exit closure, 


R-3826-1B 


b. Install protective closure on purge control 
valve vent Hine if closure was removed for this 
test. 


ec. Disconnect the following test hoses from 
pneumatic checkout console and engine: 


NOTE 


MD1656 change removes the HYDRO- 
GEN TANK PRESSURIZATION line 
and MD182 change reinstalls the line. 


A j veep a vey, SRE ol akg oii 
(1) On engines not incorporating MD166 
chunge and on ‘eiigines {icorporallag MDI62 
change, 0-60 PSI MONITOR INLET of pneumatic 
checkout console and plate 9020528 on HYDRO- 
GEN TANK PRESSURIZATION customer 
connect. 


(2) 0-1000 PSI SUPPLY OUTLET of prieu- 
matic checkout console and test plate 9020223 
installed on START TANK VENT VALVE CON- 
TROL customer connect. 


d. Remove test plate from THRUST CHAM- 
BER JACKET PURGE ctistomer connect. Install 
protective cover on customer connect. 


NOTE 


MDibdchatige vomoves thé HYDRO- 
GEN TANK PRESSURIZATION line 
and MD182 change reinstalls the line. 


e. On engines not tnéorporatlig MDLEe” 
change and on engtties {heofporatitig MDI62 
change, remove test plate from HYDROGEN 
TANK PRESSURIZATION customer connect. 
Install protective closure on customer connect. 


t. Remove test plate'trom START TANK 
VENT. VALVE CONTROL ctistomer connect. 
Install protective closure on customer connect 
and on START TANK VENT & RELIEF VALVE 
DRAIN customer connect. 


fA. .On engines incorporating MD383 or 
MD384 change, install new seal and reinstall 
plug in pressure tap CN1. Torque plug to 
66-73 in-lb and safetywire. 


g. Sectire electrical checkout console, pneu- 
matic checkout console, and pnetmatie flow 
tester (paragraphs 3.2.30.2, 3.2.30.4, and 
3.2.30. 5). 


Section III 


3.2.28 TESTING CUSTOMER-CONNECT 
LINES. This test consists of pressurizing and 
lonk-testing the oxidizer tank pressurization 
rnd start tank and relief valve drain lines, 
which are customer connect lines. See figure 
3-2 for customer connect locations. See figure 
3-28 for customer-connact test setup, See fig- 
ure 3-32 for leak-test point location. Refer to 
section J? for checkout constraints before per- 
forming this test. The following test equipment 
is required: 


2. Pneumatic Flow Tester G3104. 
b. Pneumatic Checkout Console G3106. 


c. On engines incorporating MD106 change, 
test plate 9016746 (kit 9016719). 


d. Test plate 9020222-11 (kit 9018843-11). 
e. Test plate 9020528 (kit 9020266), 


3.2.28.1 Preparing for Test, 


a, Prepate Pneumatic Checkout Console 
G3106 and Pneumatic Flow Tester G3104 (para- 
graphs 3.2.1.4 and 3, 2.1.5). 


b. install teat plate 9020628 on OXIDIZER 
TANK PRESSURIZATION customer connect. 
Torque nuts to 61-75 in-lb, 


aioe Hos sight, Pata ts Sis ee fe ey ibary: 
G. On étigliés {incorporating Mp165 ot MD194 
change, install test plate 9016746 on HEAT EX- 
CHANGER HELIUM INLET customer connect. 
Torque nuts to 61-75 in-lb. Make sure that 
presstre cap is on itilet connection. 


d. Install test plate 9020332-11 on START 
TANK VENT & RELIEF VALVE DRAIN cts- 
tomer connect. Torque nuts to 61-75 in-lb. 


e, Adjust facility pneumatic pressure to 


pnetimatic checkout console to 100 psig mini- 
mum, 


3.2.28,2 Leak-Testing Oxidizer Tank Pres- 


surization Line. 


a. Connect pnétitiatic hose between 0-100 
PSI SUPPLY OUTLET of piieumatic checkout 
console aiid test plate 9020528 installed on 
OXIDIZER TANK PRESSURIZATION customer 
connect, 
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PNEUMATIC CHECKOUT 
CONSOLE 


REG SUPPLY 


H 
a 
0-100 PS! | 
PRESSURE i 
i 
$ 


REG BUPPLY 
.) SHUTOFF 


PRESSURE 
REGULATOR 


0-106 PSI 
INLET 


ha hale babahe ete elle belied ti tt tL Tt I tt it tr ty TT iy ys Ti vy ty iy yy yy yy 


6020528 ; 
0-100 Pst 
SUPPLY 
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HEAT EXCHANGER 
FROM OXMIZER 
TURBINE EXHAUST —” 
ANTIF LOOD 
ACHECK 
TEST PLATE VALVE 


OXIDIVER TANK 
PRESSURIZATION 
CUSTOMER CONNECT 


OM 
OXIDIZEP 


ORIFICE 


HEAT EXCHANGER 
HELIUM INLET (S1VB) 
CUSTOMER CONNECT \ 


START TANK 
VENT VALVE CONTROL 
CUSTOMER CONNECT 


\. acer hidag 
\ 9020222-11 


\ START TANK 
Noo 
START TANK VENT-AND- 
RELIEF VALVE DRAIN sone acy HELIUM TANK 
CUSTOMER CONNE 
: VENT -AND- 


RELIEF VALVE 


try ON ENGINES INCORPORATING MD10$ OR MD{94 CHANGE 
Ka} on ENGINES NoT INCORPORATING MD105 OR MD194 CHANGE 
(3) connecTED FoR OxwIZER TANK PRESSUTUZATION LINE TEST 


0} CONNECTED FOR START TANK VENT AND RELIEF VALVE DRAIN LEAKAGE TEST 


32-2-8A 


Figtire 3-28, Customer Connect Leak-Test Setup 


b. Close BLEED valve and open REG SUP- Operation Result 


PLY SHUTOFF valve on PNEUMATIC SUPPLY 


PANEL (0-100), 


corporating MD105 or able. 


d, Turn PRESSURE REGULATOR on PNEU- a ee 
MATIC SUPPLY PANEL (0-100) to INCREASE ation dine and the follcw: 
until REG SUPPLY PRESSURE gage indicates ing leak-test points: 

30 +5 pal. : 
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(1) Heat exchanger 
antifiood check valve 


sega esas 


d. On engiiies fot in- Leakage is not allow- 
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PNEUMATIC CHECKOUT ENGINE 
CONSOLE NEAT EXCHANGER 
FROM OXIDIZER 
TUIWINE EXHAUST —% 
0-100 Pat ANTIF LOOD 
NEO SUPPLY CHECK 
PHESSURE TEST PLATE OXIDIZER TANK VALVE 
9020528 PRESSURIZATION 
nee CUSTOMER CONNECT 
a ‘a eROM 
Ry = = Hidit- PRESSUNE 
: ORIFICE uct 
i ORIFICE 
A HEAT EXCHANGER 
TEST HELIUM INLET (5IVB) 
REG SUPPLY PLATE CUSTOMER CONNECT \ 
suTOrF 9016746 \ 
i 
j | eS ° | Caesars lneemne mn gee Ape e rE eS rn \ 
8 f i 
8 
i — 
H START TANK .. ; 
a. re tiboMit comer 
PRESSURE \ Aer NEGH 
REGULATOR \ : 
; TEST PLAT 
H \ 9020222-14 . 
H \ . STANT TANK 
H \- oo 8 
0-100 PSt i 
INLET ; ie ac ne 
H START TANK VENT-AND- pe 
i RELIEF VALVE DRAIN HELIUM TANK 
i CUSTOMER CONNECT SANT. piviea 
RELIEF VALVE 
i 
LH 
(J on ENGINES INCORPORATING MD105 OR MDL94 CHANGE 
[a] on ENGINES NoT INCORPORATING MDj0s OR MD194 CHANGE 
(3) CONNECTED FOR OXIDIZER TANK PRESSURIZATION LINE TEST 
Ka] connecteD FoR START TANK VENT AND RELIEF VALVE DRAIN LEAKAGE TEST 
Figure 3-28, Customer Connect Leak-Test Setup 
b. Close BLEED yatve and open REG SUP- Op etatlon Result 


PLY SHUTOFF valve on PNEUMATIC SUPPLY 


PANEL (0-100), d. On engined tiot'In- ‘Leakage 1s not allow- 


7 coxpotatlng MD 106 o . able, 
c, Turn PRESSURE REGULATOR on PNEU- elder tone decaeurle: 

MATIC SUPPLY PANEL (0-100) to INCREASE ation line and the follow- 

until REG SUPPLY PRESSURE gage indicates ing léak-test points: 

s0s0: Bel: (1) :‘Heal’ékchinger 

antiflood check valve 


spagttag Jayteat ex 
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Operation Result 
(2) Bypass line 

flange connection to 

antiflood check valve 

(L25), 


(3) Heat exchanger 
outlet flange (L26). 


(4) Heat exchanger 
outlet temperattire 
transducer HOT2 (L2). 


e.On englites incor- ‘Leakage ig not allow- 
poraling MD4105 or able, 

MD104 ‘change; leak- 

test oxidizer tank pres- 

surization line, helium 

inlet line, and the fol- 


lowing leak-test points: 


(1) Helium inlet 
line connection to heat 
exchanger (24), 


(2) Bypass line 
flange blank plate (L265). 


(3) Heat exchanger 
outlet flange (L:26). 


(4) Plate on oxi- 
dizer tank pressaurlza- 
tion line over transducer 
mounting port (L217), 


ft. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero. 


g. Disconnect pneumatic hose from OXI- 
DIZER TANK PRESSURIZATION customer 
connect. 


3.2.28.3 Leak-Testing Start Tank Vent-and- 
- Relief Valve Drain Line, 


a. Connect pneumatic hose between 0-100 
PSI SUPPLY OUTLET on pnetimatic checkout 
console and test plate 9020222-11 installed on 
START TANK VENT & RELIEF VALVE DRAIN 
customer connect, 
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b. Close BLEED valve and open REG SUP- 
PLY SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0-100). 


CAUTION 


Pressure exceeding 30 psig can dam- 
age the start tank vent-and-rellef 
valve diaphragm. 


c, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 
28-30 psi. Do not exceed 30 psig during this 
test. 


Operation Result 
d. Leak-test all Leakage is not allow- 
flanges and cotinec- able. 


tions in drain line 
from test plate to 
start tank vent-and- 
relief valve. 


e. Using leak- 
detector, lenk-test 
braided sectiéns of 
system under test. 


cc 2 i RRMA pi Ee or gas pelle: ks 
f. ‘Turn’ PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-100) fully counter- 
clockwise until REG SUPPLY PRESSURE gage 
indicates zero. 


Leakage is not allow- 
able. 


g. Disconnect pneumatic hose from test plate 
and 0-100 PSI SUPPLY OUTLET on pneumatic 
checkout console. 


3,2.28.4 Securitig After ‘Test, If another test 


is to be performed, removal of test equipment 
required for that test may be disregarded. 


a. Remove test plates from engine customer 
connects and install protective covers. 


b. Secure pneumatic checkout console and 
areas flowtester (paragraphs 3. 2.30.4 and 
3.2.30. 6). 


3.2.29 TESTING ENGINE SEQUENCE, This 
test consists of supplying presstire to the engine 
pneumatic control system and operating the en- 
gine electrical control system. The engine valve 
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Section III 
Paragraph 3,3. 30, 1 


and timer operations are recorded on test 
equipment, See figure 3-29 for recorder and 
oscillograph assignments, figure 1-8 for valve 
operating times, and figure 3-30 for thmer 
operating times. Refer to section Il for check- 
out constraints before performing this test. 
The following test equipment is required: 


a. Flight Instrumentation Checkout Console 
G1035, 


b. Electrical Checkout Console G1037. 
c. Pneumatic Flow Tester G3104, 

d. Pneumatic Checkout Console G3106. 
ec. Data Recorder Console G3121, 

f. Test plate 9020223 (kit 9016724), 

g. Test plate 9020276 (kit 9017274), 


h. Redundant timer adapter assembly 
EWR220289. 


3,2,29,1 Preparing for Test. 

a, Connect engine and all checkout equipment 
(figure 3-1). | 

b. Prepare Flight instrumentatloh Checkout 
Console G1035, Electrical Checkotit Cotisole 
C1037, Data Recorder Console G3121, Pneu- 
matic Flow Tester G3104, and Pneumatic Check- 
out Console G3106 (paragraphs 3,2, 1,1 through 

c, Adjtst faciittly pneumatic pressure to pneu- 
matic checkout console to 1,600 psig minimum. 


CAUTION 


If the start tank is pressurized dur- 
ing test, start tank pressure will 
spin the turbopump causing damage 
to equipment. 


d. To make sure that start tank is not pres- 
surized, perform steps e through m. 


e. Install test plate 9020223 on START TANK 
VENT VALVE CONTROL customer connect. 

f. Connect a pneitmatic hose between 0- 1000 
PSI SUPPLY OUTLET of pnelitialic checkout 
console and test plate 9020223 on START TANK 
VENT VALVE CONTROL customer connect. 


g. Remove closure from START TANK VENT 
& RELIEF VALVE DRAIN customer connect, 

h. Close BLEED vatve and open REG SUP- 
PLY SHUTOFF valve on PNEUMATIC SUPPLY 
PANEL (0- 1000), 

WARNING 
Failure to observe the safety requlre- 
ments of step i can result in injury to 
personnel. 
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Result 


Any pressure in start 
tank must vent through 
START TANK VENT 

& RELIEF VALVE 
DRAIN customer 
connect. 


1, Clear personnel 
from area of START 
TANK VENT & RELIEF 
VALVE DRAIN cus- 
tomer connect; then 
turn PRESSURE REG- 
ULATOR on PNEU- 
MATIC SUPPLY PANEL 
(0-1000) to INCREASE 
until REG SUPPLY 
PRESSURE gage indi- 
cates 260 psi maximum. 


j. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-1000) fully counter- 
clockwise untii REG SUPPLY PRESSURE gnge 
indicates zero. 


k, Disconitect pnetimatic hose from 0-1000 
PSI SUPPLY OUTLET of pnetiniatic chéckotit 
console and test plate 9020223 on START TANK 
VENT VALVE CONTROL customer connect, 
and install pressure cap on 0-1000 PS! SUPPLY 
OUTLET, 


1, Reitove test plate from START TANK 
VENT VALVE CONTROL customer connect, 
and install protective closure. 


m. Install closure on START TANK VENT & 
RELIEF VALVE DRAIN customer connect. 


n, Install test plate 90202765 at HELIUM 
TANK FILL customer connect. Torque nuts to 
61-75 in-lb, 


o. Install a pressure hose betyeen 0-3000 
PSI SUPPLY OUTLET of pnetimatic checkout 
console and test plate at HELIUM TANK FILL 
customer connect. 


p. Remove protective cover from oxidizer 
turbopump turbine seal drain line. 


q. -Reniove protective cover from. oxidizer 
turbopimp primary seal drain line (at thrust 
chamber exit); or on engines {ficorporaltig 
MD301, MD302, MD322, or MD323 change, 
remove cover from OXIDIZER PUMP PRIMARY 
SEAL DRAIN customer connect. 


¥, Retiove protective cover from oxidizer 
turbopump intermediate seal purge check valve 
vent line exit. 


8. Remove thrust chamber exit closure, or 
open one desiccant access cover on closure. 
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Recorder Oscillograph 
Pen No. Parameter Channel No. Paranicter 


Fuel injection temperature OK 1 Multiplex No. 1 


Engine ready (1) Helfum control 


1 

2 

3 Engine start 2) M instag trol 

4 Helium control solenoid (energize) (2) Mainstage contro 

7 (3) Ignition-phase control 


Saray control solenoid [a slave (lik alecharas 


6 MFV (close) control 

7 MFV ra 2 Multiplex No. 2 

8 ASI valve (open 

9 STDV control solenotd (energize) O} mi septecaren 

10 STDV (close) oe 

11 STDV (open) (3) Ignition complete 

12 Mainstage control solenoid (4) Mainstage OK No. t 

(energize) 3 Multiplex No, 3 

ih ae (1) Temperature OK 
15 MOV. (open) (2) ASI sparks on 

16 oo raee close) (3) GG sparks on 

17 GG valve {glose (4) Start tank depressurized 
a OTBV oe 4 Multiplex No, 4 

OTBV (open 
20 Spare (1) Spare 
21 Spare (2) Mainstage OK No, 2 
22 Spare, 3) Spare 
23 No. 1 ASI spark (4) Spare 
a ae r Ag eh 6 No. 1 ASI spark rate 
26 No. Bcd cha : 6 No. 2 ASI spark rate 
27 Start tank pressurize 
28 stat tank’débressurized 7 No. 1 GG spark rate 
29 fenition coniplete Shtinns 8 No. 2 GG spark rate 
30 No. 1 mainstage OK ptiessut'ize 
31 No, 2 mainaliige OK piessurized MEY position 
32 No. 1 dap diaper ra moeulees 10 MOV position 
33 No. 2 mainstage OK depressurizec 
34 Oxidizer bleed vatve (close) 11 GG valve position 
35 Fuel bleed mie (close) 12 OTBV position 
36 Observer cutoff 
37 Oxidizer turbopump overspeed " eT DY portion (a) 
trip cutoff 14 PU valve positton* 
38 a a overspeed trip 14 MRCYV po sition) | 
39 Engine cutoff (LOCKIN) 16 Fuel turbopump speed 
ih rene rt ena ¢ (vehicle) 16 Oxidizer turbopump speed 
60 Timer (one-second) 17 Fuel turbopump flow 
18 Oxidizer turbopump flow 
(a) Engities not incorporating MD366 or M371 change. [ 
(b) Engines incorporating MD366 or MD371 change. 


a ne 
Figure 3-29, Recorder and Oscillograph Assignments 
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Section III 
Paragraph 3.2. 29. 2 


Timer 


Start tank discharge delay 


Ignition phase 


Sparks deenergize 


Hellum control deenergize 


R-3825-1b 


Timing (Seconds) 
0. 640 +0, 0380/4) 
1.000 40.040 
0.450 40.030 
3.30 +40. 200 


1.00 +0. 110 


Oscillograph (Traces) 


Multiplex No. 2 channel 1 to Multiplex 
No. 1 channel 4 


Multiplex No. 1 channel 4 to Multiplex 
No. 1 channel 2 


Multiplex No. 1 channel 2 to Multiplex 
No. 3 channel 2 


Multiplex No. 2 channel 2 to Multiplex 


(a) Engines incorporating MD205 change. 


No. 1 channel 1 


Figure 3-30. Timer Operating Times 


3.2.29.2 Sequence Testing. 


WARNING 


Failure to observe the safety require- 
ments of step a can result in injury 


to personnel. 


n. Clear aren of personnel, Personnel must 
stand behind adequate safety barriers or ata 
safe distance from engine. 


b. Close BLEED valve on PNEUMATIC SUP- 


PLY PANEL (0-3000). 


Cc. Open REG sUPPLY SHUTOFF valve on 
PNEUMATIC SUPPLY PANEL (0-3000). 


d. Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-3000) to INCREASE 
until REG SUPPLY PRESSURE gage indicates 


1, 400-1, 600 pst. 


Opexation 


e, Position switches 


on electrical checkout 
console as follows: 


(1). Test selector 
on ENGINE TEST/ 
MONITOR patel to 
SEQUENCE TEST. 


(2) FACILITY 
READY oft engine 
SIMULATOR panel 
to READY. 


Result 


FACILITY READY 
Hght on ENGINE CON- 
TROL panel comes on. 
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Operation 


(3) PREVALVES 
on engine SIMULATOR 
panel to CLOSED. 


_(4). TEST/ FIRE 
SELECT on GROUND 
RELAY panel to OK 
TO TEST. 


(5). MAINSTAGE 
OK BYPASS on ENGINE 
TEST/MONITOR panel 
to ON, 


(6) IGNITION 
COMPLETE BYPASS 
on ENGINE TEST/ 
MONITOR panel to 
ON. 


(7), On engliies in- 
coffpordtifig HC ECA. 
502670-211, FURL 
INJECTION TEMPER- 
ATURE OK of ENGINE 
TEST/MONITOR panel 
to OFF; on enigiiies in- 
corporating MD20. 
change or not ineor- 


porating ECA 502670-211, 


to TEMP DETECTOR 
BYPASS, 


Result 


Operation 


(8) IGNITION BUS 
ARMED on ENGINE 
TEST/MONITOR panel 
to ARMED. 


(9) Switch below 
EMERG START TANK 
VENT light on ENGINE 
CONTROL panel to 
CLOSED, 


(10) EMERG HE- 
LIUM TANK VENT on 
ENGINE CONTROL 
panel to OFF, 


f, . Position ENGINE 
GROUND POWER 
switch on ENGINE 
CONTROL panel to 


ON, 


R-3826-1B 


Result 


(1) ENGINE BUS 
VOLTAGE meter indt- 
cates 24-30 vde. 


(2) The following Lights 
on ENGINE TEST/ 
MONITOR panel come 
on! 


(a) MAINSTAGE OK, 


(b) SEQUENCE 
TEST, 


(c) IGNITION BUS 
ARMED. 


(d)' On-etigines in- 
corporallig ECA%: 
602670-211, START 
TANK PRESSURIZED 
and START TANK 
DEPRESSURIZED, 


(3) The following lights 
on ENGINE CONTROL 
panel come on: 

(a) ENGINE 
GROUND POWER. 


(b) TEST, 


(c) MAINS*1'AGE OK 
NO. 1 DEPRESSURIZED. 


(d) MAINSTAGE OK 
NO, 2 DEPRESSURIZED. 


Operation 


Section HI 


Result 


(ec) MAINSTAGE OK 
NO, 1 PRESSURIZED. 


(t) MAINSTAGE OK 
NO, 2 PRESSURIZED, 


(g) If IGNITION 
COMPLETE light 
comes on, there isa 
malfunction; do not 
continue with test until 
trouble is corrected, 


g. During remainder of this procedure, dis- 
regard all lights not specified in procedure. 


gA,,, On ehgities. 
incofpoatlng Mbse 
or MD371 chatge, 
position MRC_ VALVE 
switch on ENGINE 
TEST/MONITOR 


panel to OPEN. 


i 


MROWALV ay 


ENGINE TEST/ 
MONITOR panel 
comes on, 


h, On enjtines: incotPorating MD204 change 
or not incorporatitig ECA 602670-211, proceed 


to step o, (Steps 1 through n apply to engines 
incorporating ECA 602670-211, ) 


{. Momentarily 
press ENGINE START 
button on ENGINE 
CONTROL panel. 


j.. Atted,7,seddiida, 
positich FUEL INJHC- 
TION TEMPERATURE 
OK switch on ENGINE 
TEST/MONITOR panel 


to TEMP OK BYPASS. 


k. On etizities tiot 
incorporating MD366 
or MD3'11 chatige, 
approximately 6 sec- 
onds after .the,4. spark 
lights on ENGINE 
TEST/MONITOR panel 
go off, momentarily 


(1) Engine sequence 
starts, 


(2) ‘After IGNITION 
COMPLETE light on 
ENGINE TEST/ 
MONITOR panel comes 
on, engine sequence 
stops, 


FUEL INJECTION 
TEMPERATURE 
OK light comes on 
and engine sequence 
continues, 


LOCKIN lights on 
ENGINE CONTROL 
panel come on. 


CUTOFF AND CUTOFF | 


press CUTOFF knob on 
ENGINE CONTROL panel. 
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Operation 
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Result 


kA, On engines incorporating MD366 or 
MD377 change, perform the following: 


(1) Approximately 
§ seconds after the 4 
spark Hghts on ENGINE 
'TEST/MONITOR panel 
go off, position MRC 
VALVE switch to 
CLOSED. 


(2) Position MRC 
VALVE switch on | 
ENGINE TEST/MONI- 
TOR panel to OPEN, 


(3) Momentarily 
press CUTOFF knob 
on ENGINE CONTROL 
panel nee 

fe ap: oh pt 

Li When, flELTUM 
CONTROL light on 
ENGINE TEST/MONI- 
TOR panel goes off, 
momentarily press 
CUTOFF RESET but- 
ton on ENGINE CON- 
TROL panel, 


MRC VALVE ENER- 
GIZED light on 
ENGINE TEST/ 
MONITOR panel goes 
off. 


MRC VALVE ENER- 
GIZED Vight on 
ENGINE, TEST/ 
MONITOR panel 
comes on. 


CUTOFFaiid CUTOFF 
LOCKIN Hghts on 
ENGINE CONTROL 
panel come on, 


CUTOFF alld CUTOFF 
LOCKIN lights on &n- 
GINE CONTROL panel 
and CUTOFF light on 
GROUND RELAY 
panel go off. 


m. Wait 5 minutes before proceeding to next 


step. 


n, Position FUEL INJECTION TEMPERA- 
TURE OK switch on ENGINE TEST/MONITOR 


panel to TEMP DETECTOR BYPASS. 


Repeat 


steps f and k through m, then proceed 


to step p. 


NOTE _ 
Steps o through pB apply to engines 
incorporating MD204 change. 


o. Momettatily 
press ENGINE START 
button on ENGINE 
CONTROL panel. 


Engine sequence starts 
and continties into 
mainstage condition, 


p. On engines incorporating MD366 or MD371 
change, perform the following: 


(1) Approximately 
5 seconds after the 4 
spark lights on. 
ENGINE TEST/MONTI- 
TOR panel go off, 
position MRC VALVE 
switch to CLOSED, 

(2) Position MRC 
VALVE switch on 
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MRC VALVE ENER- | 
GIZED light on ENGINE 
TEST/MONITOR panel 
goes off, 


MRC VALVE ENER- 
GIZED light on 
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ENGINE TEST/ 
MONITOR panel to 
OPEN, 

(3) Momentarily 
press CUTOFF knob 
on ENGINE CONTROL 
panel, 


pA. On engines not 
incorporating MD366 
or MD371 change, 
approximately 6 
seconds after the 4. 


spark tights on ENGINE 


TEST/MONITOR panel 
go off, momentarily 
press cutoff knob on 
ENGINE CONTROL 
panel, 


pB. 
step q. 


Result 


ENGINE TEST/ 
MONITOR panel comes 
on. 

CUTOFF and CUT- 
OFF LOCKIN lights 

on ENGINE CONTROL 
panel come on. 


CUTOFF.and CUTOFF 
LOCKIN lights on 
ENGINE CONTROL 
panel come on, 


Wait 6 minutes before proceeding to 


4. Position switches on data recorder von- 


sole ag follows: 


(1) Event recorder 
CHARTS SPEEDS to 126, 


(2) Osdl flogiaph 
POWER TAKE UP 
REEL to ON, 


Light comes on. 


r. Start recorders and initiate engine start 


as follows: 


(1) Press oscillo- 
graph red ON-OFF 
button. 


NOTE 


To prevent excessive tise of event 
recorder and oscillograph paper, 

substeps 2 throuch 4 must be per- 
formed in rapid seouence. 


(2) Position event 


recorder POWER switch 


to ON. 


(3) Press oscillo- 
graph chart speed 
button 16. 


(4) Momentat {ty 
press ENGINE START 


button on ENGINE CON- 


TROL panel. 


Engine seqttetice 
starts and continttes 
into niainstage con- 
dition. 


Operation 


8. On engines not 

‘Incorporating MD366 
or MD371 change, 
approximately 6 
seconds after the 4 
spark lights on EN- 
GINE TEST/ 
MONITOR panel go off, 
momentarily preas 
CUTOFF knob on 
ENGINE CONTROL 
panel. 
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Result 


CUTOFF and CUT- 
OFF LOCKIN lights 
come on. 


sA. On engines incorporating MD366 or 
MD3471 change, perform the following?” 


1 Approx(i iatel 
6 setae after the 4 
spark Lights ‘on, ENGINE 
TEST /MONITOR panel 
go off} position MRC 
VALVE switch to 
CLOSED. 


MRO VALVE ENER- 
GIZED light on 

ENGINE TEST/ 
MONITOR panel goes 
off. 


(2) Recotd'reading on DIGITAL VOLT- 
OHMMETER on flight instrumentation panel, 


(3) PosiHon MRC 
VALVE switch on 
ENGINE TEST/ 
MONITOR panel to 
OPEN. 


(4) Recotd 
reading on DIGITAL 
VOUT-~OHMMETER 
on flight instrumen- 
tation checkout 
console. 


MRC VALVE ENER- 
GIZED light on 
ENGINE TEST/ 
MONITOR panel 
comes on. 


On engines: {ticorpor- 
ating MD371 change, 
voltage change from 
substep 2 must be 
between 1.3 and 1.8 
vde. On engities 
incorporating MD366 
change, voltage ~ 
change from substep 
2 must be between 


_ 0.6 and 1.0 vde. 
NOTE 


The MRGV closing Unie is measured 
from engine cutoff (substep 5) or 
from helium control valve deenergized 


(step t). 
times. ) 
(5) Momentarlly 
preis CUTOFF kiob on 
ENGINE CONTROL 
panel. 


(Refer to figure 1-11 for 


CUTOFF and CUT- 
OFF LOCKIN lights 
come on. 


Operation 


t. When HELIUM 
CONTROL light on. 


ENGINE TEST /MONITOR 


panel goes off, position 
event recorder POWER 
switch to OFF and press 
oscillograph red ON- 
OFF button. 


u. Momentartly press 
CUTOFF RESET button 
on ENGINE CONTROL 
panel. 


uA, On engliies {n- 
corpdrating MD366 or 
MD371change, approx- 
imately 6 seconds after 
atep uy position MRC 
VALVE switch on 
ENGINE TEST/MONI- 
TOR panel to CLOSED. 


i éngtne es. 
nage MD366 
or MD347/1*chatige, read 
DIGITAL VOLT-. 
OHMMETER on flight 


instrumentation checkout 


console. 
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Rosult 


Recorder stops. 


CUTOFF and CUTOFF 
LOCKIN Hghts'on 
ENGINE CONTROL 
panel and CUTOFF 
light on GROUND 
RELAY panel go off. 


MRC: VALVE ENER- 


GIZED fight on 


ENGINE TEST / 
MONITOR panel goes 
off. 


On engines ticor- 
porating MD341 
change, voltage 
change from ‘step sA 
(substep 4) must be 
between 1.3 dnd 1.8 
vde. On éengiiies 
incorporating MD366 
change, voltage | 
change’ from step sA 
(stbstep 4) must be 
between 0.6 and 1.0 
vde. 


uC, Disconnect cable pitig P3 from corhector 
J-3 on SPARK MONITOR PANEL and install 
redundant timer adapter EWR220289 on cable 


plug P3, 


v. Wait 5 minvtes after performing step u; 


then proceed as follows: 


vA, Start recorders and initiate engine start 


as follows: 


(1) Press oscillograph red ON-OFF button. 
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Operation 


NOTE 


R-3826-1B 


Result 


To prevent excessive use of 
event recorder and oscillograph 
paper, substeps 2 through 4 
must be performed in rapid 


sequence. 


(2) Position event recorder POWER switch 


to ON, 


(3) Press oscillograph chart speed button 


(4) Momentartly 
press ENGINE START 
button on ENGINE 
CONTROL panel. 


vB, On-ehgities not 
incorporating MD366 
or MD3'71 chinge, 
approximately 10 sec- 
onds after ptesafig - 
ENGINE START button 
on ENGINE CONTROL 
panel, niomentarily 
press CUTOFF knob on 
ENGINE CONTROL 
panel, 


Engine sequence 
starts and continues 
into mainstage 
condition. 


CUTOFF and CUTOFF 
LOCKIN lights come 
on, 


vC, On engines incorporating MD366 or 
MD371 change, perform the following: 


(1) Appfoximately 
10 seconds after press- 
ing ENGINE START 
button on ENGINE CON- 
TROL panel, position 
MRC VALVE switch to 
closed. 


MRC VALVE ENER- 
GIZED light on EN- 
GINE TEST/MONI- 
TOR panel goes off, 


(2) Record reading on DIGITAL VOLT- 
OHMMETER on flight instrumentation panel, 


(3) Position MRC 
VALVE switch on EN- 
GINE TEST/MONITOR 
panel to OPEN, 
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MRC VALVE ENER- 
GIZED light on 
ENGINE TEST /MONI- 
TOR panel comes on, 
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Operation. 


(4) Record reading 


on DIGITAL VOLT-OHM- 
METER on flight instru- 


mentation checkout con- 
sole, 


Resutt 


On engines {ncorpor- 
ating MD371 change, 
voltnge change from 
substep 2 must be be- 
tween 1,3 and 1.8 
vde, On engines in- 
corporating MD366 
change, voltage 
change from substep 
2 must be between 
0.6 and 1.0 vde. 


NOTE 


The MRCV closing time {s mensured 
from engine cutoff (substep 6) or from 
helium control valve deenergized 
(step t), (Refer to figure 1-11 for 


times. ) 


(5) Momentavily 
press CUTOFF knob 
on ENGINE CCN TROL 
panel, 

er ars py aeiesipd gs 

CONTROL Heht on, 
ENGINE TEST/MONI- 
TOR panel goes off; 
position event recorder 
POWER avwitch to OFF 
and press oscillograph 
red ON-OFF button. 


vE, Momentarlly 
press CUTOFF RESET 
button on ENGINE CON- 
TROL panel, 


VF, On erigitiéa Iii- 
corpdrating MD366 or 
MD311 change, apptox- 
imately 6 seéonds after 
step yD, position MRC 
VALVE switch on EN- 
GINE TEST/MONITOR 
panel to CLOSED, 


CUTOFF and CUT- 
OFF LOCKIN lights 
come on. 


Recorder stops, 


CUTOFF and CU'T- 
OFF LOCKIN Tights 
on ENGINE CONTROL 
panel and CUTOFF 
light on GROUND 


RELAY panel go off, 


MRC-VALVE ENER- 
GIZED light on 
ENGINE TEST/MONI- 
TOR panel goes off. 
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Operation Result 

vG. On engines incor- 
porating MD366 or 
MD371 change, read 
DIGITAL VOLT-OIIM- 
METER on flight instru- 
mentation checkout 
console, 


On engines incorpo- 
rating MD371 change, 
voltage change from 
step 8A (substep 4) 
must be between 1.3 
and 1,8 vde. On 
engines incorporating 
MD366 change, vol- 
tage change from 
step BA (substep 4) 
must be between 0.6 
and 1.0 vde. 


NOTE 


On engifies ‘iticorporating MD380 
or MD381 change, steps vH, vd, 
and vK provide a way to determine 
helium control deenergize timer 
operation, 


Osdillograph starts 
and CUTOFF atid 
CUTOFF LOCKIN 
lights, on. ENGINE 
CONTROL panel and 
CUTOFF light or 
GROUND RELAY 
panel come on. 


vH. Press oscll- 
lograph red ON-OFF 
button, and momien- 
tarily press CUTOFF 
knob on ENGINE CON- 
TROL panel. 


CUTOFF and CUTOFF 


v3, Aiter a mint- 
LOCKIN lights go off. 


mun of 3 sedonds, 
monientarllf press 
CUTOFF RESET 
button on ENGINE 
CONTROL panel, 
vK. Press oscil- Oscillograph stops. 
lograph red ON-OFF 
button. 


vL. On engines not incorporating MD172 or 
MD214 change, determine corrected MOV 
opening time (second-stage motion) by multtply- 
ing recorded valve time by temperature correc- 
tion factor specified tn figure 3-51. 


vM, On engines itteotporating MD172 or 
MD214 change, {f MOV actuator temperatire {s 
greater than 70° F, determine corrected MOV 
opening time (second-stage motion) by multiply- 
ing recorded valve time by temperature correc- 
tion factor specified in figure 3-51. 
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Operation Result 

vN. On engines incorporating MD1%2 or 
MD214 change, if MOV actuator temperature fs 
less than 70° F, determine corrected MOV 
opening time (second-stage motion) by adding 
time change specified in figure 3-51A to recorded 
MOV opening time. 


NOTE 


On engines incorporating MD265 
change, the MOV opening time 
(:econd-stage motion) is allowed 
to vary within a band of 50 milli- 
seconds between seqtience tests 
if the average time falls within 
the mits of figure 1-11. 


vP, On engines incorporating Mp266 change, 
refer to Engine Log Book and obfain all MOV 
opening times (second-stage motion) since in- 
stallation of contfol orifice, Using data obtained 
from Engine Log ‘Book itvid from sequence test 
being run, determitie aVé¥age valve time, This 
average time mist be within envelope of figure 
1-12 for engines incorporating MD266 change. 
The maximum allowable variation between any 
two sequence tests {s 50 milliseconds. 


w. Tdin’ PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-3000) fully counter- 
clockwise untll REG SUPPLY PRESSURE gage 
indicates zero. 


(1) The following 
lights on ENGINE 
TEST/MONITOR 
panel come on: 


x, Position.test 
selector switch on 
ENGINE TEST/ 
MONITOR punel to 
COMPONENT TEST. 

(a) COMPONENT 
TEST. 


(b) ENGINE 
READY, 


(2) 'The following 
lights on ENGINE 
TEST/MONITOR 
panel go off: 


(a) SEQUENCE 
TEST, 


(b) FUEL INJEC- 
TION TEMP OK, 


3-106C/3-106D 
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Result 


Operation 
(c) IGNITION COM- 
PLETE, 


(d) MAINSTAGE OK, 


(3) MAINSTAGE OK 
NO, 1 PRESSURIZED 
and MAINSTAGE OK 
NO, 2 PRESSURIZED 
lights on ENGINE 
CONTROL panal go 
off, 


y. Position HE- HELIUM CONTROL 


LIUM CONTROL light comes on; helium 
switch on ENGINE tank pressure vents, 
TEST/MONITOR 

panel to ON, 


2, When all pnou- All lights go off, 
malic pressure has 

vented, return all 

switches and circuit 

breakers on teat 

equipment to off or 

normal position. 


an, Check all recordings to determine that 
ongine has functioned properly, Compare ogoll- 
lograph tape for last teat with valve and timer 
operating times In (guresl-11, 3-30, and 3-42, 
As Applicable, A record of valve times must be 
maintained, Valve times muat bo determined 
from potontlometor traces ns recorded on the 
oscillograph except for the ASI valve and the 
fuel and oxidizer bleed valves, which, since 
thoy are not on the oscillograph, must be obtaiiad 
from recorder charts, See figure 3-20 for os- 
cillograph assignments, On ongines ed ea 
ating MN380 or MD381 chango, redundant timor 
tracen ayo superimposed on ane monitor traces. 
(Soo figure 3-624.) Figuro 3-63 may bo used na 
an ald whon ronding valvo traces. If valve ts 
to bo rvorificed, rofor to R-.1926-3 for 
procoduro, 


NOTE 


Errors in timing may havo heen 
caused by orifices not roinstalled 
in original positions, particularly 
orificus other than square-odged 
typo, 


anA, Make suro tho four 28-volt output aig- 
nala from spark monitor panel were onorgized 
approximately 0,6 second after ongino start and 
romained on untll approximately 3,3 seconds 
aftor mainstage control valvo was onorgized, 
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ab, Check event recorder tape for Jast test 
to determine that events occurred in correct 
sequence, See figure 3-29 for recorder asaign- 
ments and figure 3-31 for sequence of events, 
On engines incorporating MD380 or MD381 
change, redundant timer traces are superimposed 
on spark monitor traces, (See figure 3-62A, ) 


ac, The OTBV closing time in the last test 
must be within 60 milliseconds of closing time 
recorded in the preveding test. 


3,2,29,3 Securing After Test, 

a, Disconnect test hose from pneumatic 
checkoyt console 0-3000 PS] SUPPLY OU1Ti ET 
and engine test plate 9020275, 


b, Remove test plate 9020275 from HELIUM 
TANK FILL customer connect, and install 
protective covers, 


bA, Remove redundant timer adapter 
EWR220280 from cable plug P3 and connect 
plug P3 to connector J-3 on SPARK MONITOR 
penel, 

c, Instell thrust chamber exit closure, or 
close desiccant access cover on closure, 


d, Install all protective covers removed for 
this test, 


o, Secure (light Instrumentation checkout 
console, electrical ctivckout console, data 
recorder console, pneumatic flow tester, and 

noumatic checkout console (paragraphs 3, 2,30, 1 
hrough 3,2, 30, 6), 


3,2.40 SECURING TEST EQUIPMENT, 


9,2,30,1 Scouring Filght Instrumentation 
Checkout Console CTO, 


a. Return switches to off or normal positions, 
b, Pull out all clroult bronkors, 


c, Romovo cables, cap connectors and {nter- 
face rocoptaclos, and store cables in applicable 
consolo storage arena, 


3,2,30,2 Socuring Electrical Checkout Consolo 
G1037. 


a. Return all switches to off or normal 
positions, 


b, Pull out all clroull bronkors, 


c, Romovo Interconnect cables from ongine 
and nasocinted ground support equipment, cap 
connectors, and store cables tn applicable 
console storage nrons, 
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Section HI R-3825-1B 


Sequence Recorder Pen Results 
of 
- Fvents Recorded Parameters Event Pen Pickup Pen Dropout 


NOTE: Due to operating tolerances, the sequence of events In numbered sequence groups may vary. 
This is acceptable if all events occur before the first event of the next group, 


On (momentarily) | 3 (momentarily) 


Engine start 


Helium control solenold Energizes 4 


Ignition-phase control Energizes 5 


solenold 


23 


No, 1 ASI spark ON signal 
24 


No. 2 ASI spark ON signal 


265 
26 
20 
(a) 


No, 1 GG spark ON signal 
No, 2 GG spark ON aignil 


Tgnition complete signal ON 


Start tank discharge delay Starts 


timer 


34 


Closes 


Oxidizer bleed valve 


Closes 


Fuel bleed valve 
MOV 
ASI valve 


Opens 


Opens 


2 Start lank discharge delay Expires 
timer 
STDV control solenold Energizes 
Ignition-phaso tlmor Starts 
BTDV Opens 

H] Ignition-phase timor Expires 


Mainstage control solenold Energizes 


Starts 


Sparks deonorgize timer 


STDV control solenoid Doonorgizos 


(a) Recorded on oselllograph only, 


erent rene te cee er armen i dein foo enacted Ber 


Figure 3-31, Engine Sequence ‘{est--Sequence of Events (Sheet 1 of 2) 
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R-3825-1B Section III 


Sequence Recorder Pen Results 
of 
Events Recorded Parameters Event Pen Pickup Pen Dropout 


STDV Closes 10 11 


(cont) 
MOV Opens 15 13 
GG valve Opens 17 16 
OTBYV Closes 18 19 
4 Sparks deenergize timer Expires (a) (a) 
Wo, 1 AS! spark ON signal Off 23 
No, 2 ASI spark ON signal Off 24 
No, 1GG spark ON signal | Olt 26 
No, 2 GG spark ON signal Off a6 
Ignition complete signal Off 29 
5 Cutoff On 39 
Cutoff lockin On 40 
Hellum contro! deenergize Starts (a) (a) 
timer 
Mainstage control solenoid Deenergizes 12 
Tynition-phase control Deonergizes 6 
solenold 
MFV Closes 6 1 
GQ valve Closes 16 17 
MOV Closes 13 16 
ASI valve Closes 8 
OTBV Opens 10 18 
6 Hellum control deonergize Expires (n) (a) 
timer 
Helium control solonold Doonorgizes 4 
Oxidizor bleed valve Opens a4 
Fuel bleed valve Opens 36 


(na) Recorded on oscelllograph only, 


a eee CRS © REET OTE TNS St 


Figure 3-31, Engine Sequence Test--Sequence of Events (Shoat 2 of 2) 
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Section IH 
Paragraphs 3, 2.30.3 to 3, 3,2 


3,2,30,3 Securing Data Recorder Console 
G3121, 


a, Return switches to off or normal posi- 
tions, 


b. Pull out all circuit breakers, 
c. Remove interconnect cables, cap connec- 


wrs and interface receptacles, and store cables 
in applicable console storage areas, 


3,2,30,4 Securing Pneumatic Checkout Console 
G3106. 


a, Adjust fnatlity pneumatic supply of pneu- 
matic checkout console to zero, 


NOTE 


Steps b and o vent all pressure from 
pneumatic checkout console, 


b, Open DLEED and REG SUPPLY SHUTOFF 
valyes on PNEUMATIC SUPPLY PANEL (0-3000), 


c, Turn PRESSURE REGULATOR on PNEU- 
MATIC SUPPLY PANEL (0-3000) to INCREASE. 
Allow all pressure to bleed from pneumatic 
checkout console, 


d, Open all bleed valves, and close all shut- 
off valves, 


ec. Turn all pressuro regulators fully counter- 
clockwise, 


f, Whon all pnoumnatio preesuro is vented 
from congolo, remove hose from console to 
facility supply. 


g Romovo tess hones, cap hoso onds with 
clonn closures, and store hoses in applicable 
ntorngo arcas of pnoumatic chockout console. 

h. Roturn switch to off position, romove 
cablo from console interface to olectrical con- 
solo, cap connectors, und store cablo in olec- 
trical console. 

1, Install protoctive caps on Intorfaco (ttings. 
3.2.30. Socuring Pnoumatic Flow Tostor 
G3104, Scouro, Inspoot, and cluan loose equip- 
mont as outlined In R-3026-6, 
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R-3825-1B 


3,2,31 SEQURING ENGINE. 
after testing as follows; 


Secure engine 


a, Remove test plates, place in proper kit 
containers, and store in pneumatic checkout 
console. 


b, Using a clean, dry cloth, remove all leak 
compound fron) engine. 


c, Install covers and closures, 


d. Replace desiccants In turbopump inlet. 
ducts and thrust chamber exit closures if humid- 
ity indicators indicate over 40 percent. (Refor 
to ee Il for desiccant installation require- 
ments, 


@, Install protective covers on electrical 
receptacles, 


{, Safotywire bolto, as required, on flanges 
disconnected for engine testing. 


g If engine is to be transported, install 
security cover as outlined In R-3625-3, 


3.4 STAGE-INSTALLED-ENGINE TEST PRO- 
CEDURGS, 


3,34,1 Each test in the following paragraphs is 
complete as an Individual procedure; howovor 
teats nay bo performed in a sorios If desired, 
In such cnsos, Aecuring procedures Indicated at 
tho ond of cach test may bo postponed until the 
serios of tests ja complete, Naflex seals re- 
moved and inatallod during checkout procedures 
must bo handled 1s outlined In R-3825-3, 


$3.2 ENGINE LEAK-TEST POINTE. | Fixire 
3-32 outlines the lonk-toast point location and tho 


typo of lonk test to bo accomplished at onch 
point. Figure 3-33 is an instrumontation tap 
location schomatic that can bo used as an ald 
whon loak-testing instrumontation systems, 
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R-3825-1B 


Leak-Test Point Description 


Helium regulator assembly regulated pressure 
outlet port NN2 


NN2 line to auxillary FI package 
NN2 line from tee to static-test transducer (®) 


Helium regulator assembly high-pressure inlet 
line NN1 


NN1 line to primary FI package 
NN1 line from tee to static-test transducer (®) 
NN1 line from tee to auxiliary FI packngolb) 


Ignition-phase control valye connection to 
ignition-phase control valve manifold 


Helium reguintor assembly check valve and 
line outlet flange 


Purge control valve outlet line flange 
Purge control valye inlet line flange 


Pneumatic accumulator inlet line Mange 
(primary FI packnge) (2 places) 


OTBV closing contral port 

OTBV opening control port 

MEV opening control port 

MFV sequence yalvo inlet port 

MFV sequence valve outlet port 

MFV clostng control port 

GG oxidizer purge Mno flange 

Hellum tank tomporature transducer (NNT1) 


Hollum tank connection to hellum cover and 
{ill-chock valve 


() Engines not incorporating MD160, MD280, or MD281 chango, 


Code 


Pl4 


P15 


P16 


PLT 


P16 
P1d 
P20 


rl 
P22 
p23 
Pad 
P26 
P26 
P27 
P28 
pan 


Leak-Test 
Point Using 
Pneumatic 
Flovwtester 


X 


~*~ 


i i 7 


(b) Enginas incorporating MD260, MD282, Mb200, MD513, or MD316 chango. 


Figure 3-32, Engine Lenk-Tost Points (Shoot 6 of 14) 


Section HI 


Lenk-Test 
Point Using 
Leak-Test 
Compound 
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Section Itt N-3826-1B 


oe nan eninneneisimnneenneierenemeermemmniiiamme career anemecsememeen a eee 


Lonk-Tost Point Deseriptton Code 
STDV opening control port P30 
STDV closing control port P31 
STDV control valve connection to adapter P32 
Fast-shutdown valve Inlet port P33 
GG opentng control port P34 
Duel bleed valve closing control port P36 
MRCV pneumatic inlet port) P38 
Start tank pressure port TF1 Fi 


TE1 Hne to primary Ft package 
TE1 line to auxiliary Ft package!) 
TF1 ine from tee to static-test transducer (®) 


Start tank Mquid refill line from ASI fuel 
line to check valve and to start tank support- 
and-fill valve 


Start tank support-nand-fill valye connection F2 
to start tank 


Start tank joints and seams 


Sturt tank vent-and-rellef valve connection to F3 
start tank 

Start tank temperature transducer TFT 1 F4 
STDV connection to start tank F6 
Start tank emergency vent yalve Egnnection to F52 
start tank support-and-fill valve’ 

Blank pare on start tank support-and-fill F5? 
valve(d) 

Oxidizer inlet duct connection to turbopump Li 
PU valve otitlet flange connection to turbopump (vy) L5 
MRCV outlet flange connection to turbopump™?) L5 


(a) Engines not Incorporating M180," Mb280, or MD281 change. 


Lenk-'I'est 
Point Using 
Pneumatic 
Flowtester 


X 


se SOM 


x 
».4 


(b) Engines incorporating MD269,"MD282, MD296, D313, or MD315 change. 


ic} Engines {ncorporating MD320 change. 

d) Engines not incorporating MD320 change. | 

(vy) Engines not incorpuratiiig MD366 or MD371 chahge. 
w) Engines incorporating MD360 or MDQ71 change. 


3-116 Change No, 1 - 22 September 1970 


Figure 3-32. Engine Leak-Test Points (Sheet 6 of 14) 


Lenk-'Test 
Point Using 
Lonk-'T'est 
Compound 


OOS 


R-3826-15 


Leak-Test Point Description 
PU valve utter pressure Instrumentation 
port Pooly 
POS line to auxitlary FI package 
PU valve connection to PU valve actuator Y) 
MRCY pnettr atte actuator housing to valve 
gate housing 


PU valve Inlet flange connection to turbopump 
outlet manifold Y 


PU valve inlet pressure instrumentation port pos(v) 
POS line to auxiliary FI package 

MRCYV outlet pressure {instrumentation port Pog(w) 
POO Mne to tuxilinry Fl package 


MRCV Inlet flange connection to turbopump 
outlet manifold (W) 


MRCV inlet pressure instrumentation port pos() 
POS line to auxiliary FI packnge 


Oxidizer turbopump connection to oxidizer 
high-pressure duct 


Oxidizer tirbopump discharge pressure 
instrumentation port PO2(e) 


PO2 tine to static-test transducer (2)(e) 


Heat exchanget oxidizer supply tine connection 
to oxidizer high-pressure duct 


Oxidizer tutbopump discharge pressure 
instrumentation port PO3 


PO3 line to primary FI package 
PO3 line from tee to static-test transducer f) 
Oxidizer flowmeter flange 


Oxidizer turbopump discharge fluid temperature 
transducer POTS 


Oxidizer bleed line connection to oxidizer 
bleed valve 


Oxidizer bleed valve connection to oxidizer 
high-pressure duct 


Oxidizer bleed valve - oxidizer temperature 
port GOT2 


(a) Engines not incorporating MBiEo, MD280, or MD281 change. 


(e) Engines not incorporating MD237 chatige. 


Cade 


L6 


LL 
Lit 


L8 


L9 


L6 


L8 


LO 


L10 


Lili 


L12 


L13 


Li4 
L15 


L16 


L17 


L18 


Lenk-‘T'est 
Point Using 
Pneumatic 


Flowtester 


X 


Section Il 


Lenk-‘Test 
Point Using 
Leak-Test 
Compound 


(t) Engines incorporating MD237 change but not {ncorporating MD150, MD280, or MD281 change. 
(v) Engines not incorporating MD366 or MD371 change. oa 


(w) Engines incorporating MD366 or MD371 change. 


Figure 3-32, Engine Leak-Test Points (Sheet 7 of 14) 
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Section III R-93626-1B 


Lenk-'l'est Point Deseription 


~-—_—~qy — 
ort Gon” 


Oxidize1 bleed valve capped 
Blank plate on oxidizer high-pressure duct 
MOV upstream flange 

AST valve flange connection to MOV 


Heat exchanger oxidizer in et pressure 
instrumentation port HOLE 


HO1 line to auxillary FI packnge 8) 


Heat exchanger anbiflond check valve connec- 
tion to heat exchanger 8 


Helium inlet Une connection to heat exchanger (4) 


Bypass line flange connection to antiflood 
check valve(€), or to blank plate(h) 


Heat exchanger outlet flange 


Hont exchanger outlet temperature transducer 
Hora), ot plate over transducer mounting 
port(h) 


GG oxidizer Hine connection to GG 


Oxidizer turbopump bearing coolant pressure 
instrumentation line POT at weld bracket 
POT line to auxilfary FI package!) 
POT line from tee to static-test ipansdigar 
PO line plug) 
Oxidizer turbopump primary seal cavity 


pressure instrumentation line POG at weld 
bracket 


POG line to auxillary FI package 
POG line from tee to static-test transducer 


(a) 


at sn 


Lonk-'Tost 
Point Using 
Pneumatic 


Code Fiowtester 
L.19 ».4 
L20 x 
L21 ».4 
1,22 X 
L23 Xx 
L24 ».4 
L24 Xx 
L26 x 
L26 ».4 
L27 x 
L28 x 
L41 
L42 


co ccs ye AA PAMRE Son yuna ied pe y 
(a) Engines not Incorporating Mb160;"MD260, or MD281 change. 


(iv). Engines incorporating MD260;.MD282, | 
(e) Engines not incorporatlhe MD237 charge. 


(g) Engines not incorporating MDI06 or MD104 change. 


(h) Engines incorporating MD106 or MD194 change. 
(i) Engines not incorporating MD269, MD282, MD 


ee ee 
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, MD296, MD313, or MD315 change. 


96, MD313, or MD315 change. 


Figure 3-32. Engine Leak-Test Points (Sheet 8 of 14) ~ 


Lonk-Test 
Polnt Using 
Lenk-Test 
Compound 


* 


OM 


R-3626- 1b Section II! 


Leak- Tost Loak- Test 
Polnt' Using Point Using 
Pneumatloe Lonk-Teat 
Lonk- Test Polnt Description Code Flowtester Compound 
MEV upstroam flange FO x ae 
Fuol turbopuinp disuharge fliid-tempcrature FY x 
traneducer PFT! 
GG fuel Ine connection to GG FB x 
Fuol inlet duct to turbopump FO x 
Fuol turbopunp ihterstage pressure F10 X 
instrumentation port PF6 
PF6 fine to transducer) x 
Fuel turbopunip bearing temperature Fil x 
tranaducer PST1() | 
Fuel turbopunip to support (below pump volute) F12 x 
Fuel turbopdinp discharge fluid-temperature F13 x 
transducer PFT ia | 
Fuel turbopump to fuel high-pressure duct Fi4 X 
Fuel turboptimp diechaté pressure F16 x 
instrumentation port PFa(! 
Fuel turbopump discharge pressure F15 x 
inatrumentation port PFa\a 
PF’ line to static-test transducer) x 
Fuel bleed valve capped port ars) F16 x 
Fuel bleed vatve fuel temperature ¥17 x 
transducer GFT 
Fuel bleed line connection to fuel bleed valve F18 x 
Fuel bleed Valve connection to fuel bleed F19 x 
valve adapter 
Fuel high-pressure duct connection to fuel F20 x 
bleed valve adapter 
Fuel turbopump diachatge pressure F21 x 
instrumentation port PF3 : 
PF3 line to primary Fl package Xx 


Ca) ane See Bed : 


a “Engines Tat inecrporaling MoteOY MDa00, or Mp281 change. 
e) Engines ridt fncorporatitig- MD297 change. 
}) Engiries not incorporating'MDI72 dhdnge. 


(k) Engines not incorporating MD293 change. 
(1) Engines incorporating W150, MD280, or MD281 change. 


— 


Figure 3-32. Engine Leak-Test Points (Sheet 9 of 14) 
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Section Ill R-J826-15 


Leak-Tost Lonk-'Teat 
Point Using Point Using 
Pnoumntle Lonak-Teat 
Leak-Test Point Deseriptton Code Flowtester Compound 
Fuel flowmeter flange F22 x 
Fuel turbopump balance piston cavity pres. F46 >, 4 
sure {netrumentation port PF6 
PF6 line to auxiliary FL package X 
PFS line from tee to static-tout transducer x 
Fuel turbine seal purge line (TO10) at weld F46 
bracket 
Fuel turbopump balance piston sump pres- F47 x 
sure at capped ne (Prd) 
Fuel turbopump primary seal purge Line F48 | x 
(PR7) at weld bracket 
Fuel turbine exhaust duct connection to G1 X 
oxidizer turbine inlet 
Oxidizer turbine Inlet temperature transducer G2 x 
Tar3(m) 
Oxidizer turbine inlet pressure instrumentation G3 x(2) x(n) 
port TG3 ; 
TG3 line tu auxiliary FI package xX 
Oxidizer turbopump torque-access plate G4 
Oxidizer turbopump accessory drive pad G5 
connection to turbine exhaust duct 
Oxidizer turbopump accessory drive pad G6 4 
access plug 
Oxidizer turbopump connection to turbine G7 Xx 
exhaust duct 
Oxtdizer turbine exhaust pressure instru- G8 xe) x) 
mentation port TG4 
TG4 line to auxiliary FI package X 


TG4 fine from tee to static-test transducer) 


oy / Beebe — : 
a Engines not incorporalig 5160, MD280, or MD281 change. 
e) Engines not Incorporating MD237 change. mae 
(m) On engines {ncorporating MDZ63 change but not incorporating MD274 change, the temperature 
transducer port {s plugged. aca 


(n) Engines incorporating MD237 change. 


Figure 3-32, Engine Leak-Test Points (Sheet 10 of 14) 
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R-3626-1B 


Lenk-‘Test Point Description 


Oxidizer turbine exhaust temporature 
transducer TG'T4\m 


Heat oxchanger prossure {natrumentation 
port Haa2te 


Hont oxchingor temperature instrumentation 
port Ha‘ra(e 


OTBV nozale inlet pressure instrumentation 
port TGSe 
(2)(0) 


TG8 line to static-test transducer 


OTBV jozzle inlet teniperature transducer 
TaTole 


GG chavaber pressure Instrumentation port 
GGinle 


(a)(e) 


GG1n Mne to static-test transducer 


aa ghamber pressure instrumentation port 
aaite 


GGi1 line to primary FI package ®) 


Fuel turbine, inlet pressure {nstrumentation 
port TG1a‘P 


Fuel turhine inlet temperature transducer 
TGT ial 


Fuel tutbjie inlet pressure instrumentation 
port rarer 


Fuel turbine inlet mantfold connection to STDV 


hose 
GG spark igniter "A" port 


Fuel turbine inlet temperature transducer 
Tat i(m) 


(a) Enginiés not Incorporating MD160; MD280, or MD281 change. 


(e) Engites not incorporating MD237 change. 


Code 
G9 


G10 
Gil 


Gi6 


G16 


G17 


Gis 


ai9 
G20 
Gai 
G22 


G23 
G24 


rd 


Lonk-Tost 
Point Using 
Pnoumatic 
Flowtoster 


xX 


x 


Soction M1 


Lenk-Teat 
Point Using 
Leak-‘Test 
Compound 


(m) On engiries Incorporating MDZ63 change but not incorporating MD274 change, the temperature 


—— 


transducer port {6 pliigged, 
(o) Engihes not incorporating MD226 charge. 
(p) Engines not incorporating MDII6 change. 


Figure 3-32, Engine Lenk-Test Points (Sheet if of 14) 
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Section III R-3626-1b 


Lenk- Test Lenk- Tost 
Point Using Point Using 
Pneumatic Leak-'Tost 
Lenk-Test Point Description Code Flowtester Compound 
GG overtemperature transducer GOT G26 x 
Fuol turbine exhaust temperature transducer G26 X 
port TGT2 
Fuel turbine exhaust pressure transducer Gai Xx 
port TG2 
Fuel turbine oxhaust duct drain port G28 xX 
Fuel turbopump connection to turbine a29 x 
exhaust duct 
STDV drain Mine connection to STDV G32 Xx 
Instrumentation port on STDV discharge hose F653 xX 
Start-tank discharge hose connection to STDV F42 x 
GG fuel valve connection to injector F43 x 
GG fuel injector pressure and purge line F44 x 
pressure instrumentation port GF4 in 
GF4 line to auxillary FI package xX 
GF'4 Iine from tee to stalic-test fransducer™) x 
GG oxidizer valve connection to injector L39 X 
GG oxidizer injector pressure and purge L40 x 
line pressure instrumentation port GOS 
GO6 line to auxiliary II package xX 
GO5 tine from tee to static-test transducer ™ x 
GG spark igniter "B" port G30 xX 
Fuel turbing inlet temperature transducer G31 x 
port TGTIb‘e 
Fuel turbine inlet pressure instrumentation G31 x 
port TG14 
TG1 line to primary FI package) D4 
ASI valve connection to ASI oxidizer line L32 xX 


(a) Engines not Incofporating Mb180;° MD260, or MbD281 change. 

(e) Engitles not Incorpordting MD237 change. —_ 

tn} Engines incorporating MD237 change. 

q) On engines incorporating MD237 change, "TGT1b" is changed to "TGi", and an instrumentation 
line is routed to the primary FI package. 


Figure 3-32. Engine Leak-Test Points (Sheet 12 of 14) 
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Lonk- Test Lonk-Tost 
Point Using Point Using 
Pneumatic Leak-'Test 
Lonk-Tost Point Description Code Flowtester Compound 
MOV downstream flange L33 x 
Main oxidizer injection pressure port CO3 L34 x 
CO3 line to auxillary FI package x 
Flange seal between ASI and thrust chamber L36 x 
injector 
Main oxidizer injection pressure port CO3n L306 xX 
Mainstage OK pressure switch No. 1 L37 Xx 
Mainstage OK pressure switch No. 2 to adapter L38 xX 
Mainstage OK pressure switch No. 2 adapter L43 Xx 
connection to oxidizer injector 
Thrust chambet pressure port CG1 Gi2 x 
CGt Une to primary FI package x 
CG1 line from tee to static-test transducer™) x 
Thrust chamber pressure port CGin Gi3 x 
C1 Ine to static-test transducer) x 
Ignition detector probe flange Gi4 D4 
Main fuel injection pressure port CF2 F23 Xx 
CF2 line to auxillary FI package X 
CF2 line to static-test transducer nopoan(l) ».4 
Main fuel injection pressure port CF2a F24 Xx 
CF2a line to static-test transducer novan()(e) xX 
Drain port on thrust chamber forward fuel F26 »4 
manifold 
Drain port on thrust chamber forward fuel F26 x 
manifold 


(a) Engines not incorporating Mbi66, MD280, or MD281 change. 
(e) Engines not incorporating MD237 change. 
(f) Engines incorporating MD237 change but not incorporating MD150 change. 


Figure 3-32, Engine Leak-Test Points (Sheet 13 of 14) 
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Lenk- Tost =: Leak-Tost 
Point Using Point Using 
Pneumatic Leak-'Tost 
Leak-Test Point Description Code Flowtester Compound 
Thrust chamber injector connection to thrust F930 X 
chamber forward fuel manifold 
Main fuel injection temperature transducer CFT2 F31 
Hydrogen tapoff (tai Fopeceunleneon) line F32 
pressure port HF2(t) 
Hydrogen tank pressurization line connection F33 x 
to forward fuel manifold 
Hydrogen tank pressurization flange plate!) F33 X 
Start tank gaseous (hydrogen) refill Line F34 
forward fuel manifold 
Start tank gaseous (hydrogen) refill line to F36 xX 
start tank support-and-fill valve 
Thrust chamber fuel inlet manifold drain port 36 
Ast fuel line connection to thrust chamber fuel F37 
inlet manifold 
Thrust chamber fuel inlet manifold drain port F38 Xx 
Thrust chamber fackut purge fine and fuel jacket F390 x 
pirge check valve connection to fuel inlet 
manifold 
Thrust chamber jacket purge line to x 
check valve (upstream side) 
Thrust chamber jacket purge manifold pressure F40 X 
port CF1 
MFV downstream flange F41 x 
Upper and lower ASI fuel fine flange connection F49 x 
ASI fuel line start tank ifquid refill flange F60 x 
Main fuel ittjection temperature transducer crrad!) F61 X 
f Oxidizer injector purge check valve connection P36 xX 


to MOV 


(r) Engines not incorporatlig¢’ ‘MD1E6 change or on engines incorporating MD182 change. 
(s} Engines not incorporatliig MD206 change. 

(t) Engines incorporating MD166 change but not incorporating MD182 change. 

(u) Engines not incorporating MD262 change. 


Figure 3-32. Engine Leak-Test Points (Sheet 14 of 14) 
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Section Ill R-3626- 15 
Paragraph 3, 3,3 


(1) Removed on engines Incorporating MD106 or MD104 change. 

(2) Removed on engines incorporating MD237 change. 

(3°) Two lines teed together on enginos incorporating MD237 change. 

(4) iemoved on engines incorporating MD172 or MD206 change. 

(5) Removed on engines incorporating MD269, MD282, MD296, M0313, or MD316 change. 
(6) Removed on engines incorporating MD192 or MD246 change. 


Redundant instrumentation added on engines invorporating MD269, MD282, MD296, MD313, 
or MD316 change. 


ISEO} 


Removod on engines incorporating MD304 change. 


(2) 
LSet” 


“Removed on engines incorpovating MD233 change. 


} 
we’ 


Engines incorporating MD237 change. 


S 


Removed on engines incorporating MD136 change. 


(s) 
LSet”! 


Removed on engines incorporating MD262 change. 


iS) 
ed 


Engines incorporating MD200 change. 


>) 
nerd 


Removed on engines {ncorporating MD100 change. 


a) 
wd 


Removed on engines incorporating MD172 change, 


) 
eed 


Engines incorporating MD327, MD328, MD329, MD332, or MD334 change. 


vam 
(3) 


Engines incorporating MD331 or MD344 change but not incorporating MD347 change. 


(=) 
wet 


Engines not incorporating MD263 or MD356 change. 


(3) 
Leet 


Engines incorporating MD347 change. 
Figure 3-33, Instrumentation Tap Location Schematic (Sheet 2 of 2) 
3.3.3 INSTALLING EXHAUST sy STEM TEST c. Install test plate 0020261-11 from test 


PLATES ON STAGE-INSTALLED ENGINE plate kit 9016723-11 on closing control port. 
| CAUTION, Torque bolts to 41-46 in-lb, Make sure bleed 

Adaiflet 9022629 mits! We fetalléd in valve on teat plate 1s closed. — 7 
the torgiié access of the-fuél turbine cA, Install teat plate EWR225307 from test 
pains a any. elite She ohbalet Bye" pare kit EWR226308 on clositig control tine when 

: engine pnetimatic system {ts going to be pressur- 
e papa ase TY Henge fee tv ized, If engine pneumatic system {s not going 
ayateni: rf be pressurized, install protective closure on 

ne, 


a. Retrove plug and seal from torque access 


of fuel turbine exhaust duct and install adapter d. Disconnect openliig dontrol pressure tine 


7 d t and remove seal from OTBV. Remove orifice 

aunaiie 1p rengue ecen}e; totus aganiar and retain for reinstallation, install test plate 

| 9025399 from test plate kit 9026400-11 between 

b, Disconnect closing control pressure line line and opening control port, Torque bolts to 
and remove seal from OTBV. 41-45 {n-tb, 
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Figure 3-33. Instrumentation Tap Location Schematic (Sheet 1 of 2) 
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Operation Result 

ec. Connect a regulated pneumatic source 
capable of supplying 0-1,000 psig to test plate 
0020261-11, 


f, Slowly incvease 
pressure to test plate 
0020261-11 to 400 +25 


psig. 

g. Remove flange-attaching bolts in vicinity 
of 1/4-inch holes in upper and lower duct flanges 
to allow installation of OTBYV removal tool 
9020269. 


OTBV closes, 


CAUTION 


Extension of bracket must be mini- 
mal to prevent distortion when at- 
taching bolts are installed. 


h. Position bracket 9021046 at lower duct 
flange with extended portion upstream (towards 
fuel turbine exhaust duct), 


1, Position bracket 9021016 at upper duct 
flange and Install opening in brucket over exten- 
sion of bracket 9021015. Secure both brackets 
using boit AN103811 and washers 
Lp153-011-0014, 


j. Romove flange attaching bolts, leaving 
enotgh belts without nuts to prevent valve and 
upstream seal from dropping when duct bellows 
is compressed. 


k. Rotate hex extension of lower bracket 
until enough clearance is obtained between 
thrust chamber exhaust manifold and valve 
flange to allow removal of downstream seal. 


1. Withdraw remaining attaching bolts only 
enough to remove seal; then remove seal. 


m. Install test plate 9020225 from test plate 
kit 9016701-11 on downstream side of OTBV 
with attaching bolts. Rotate hex extension to 
allow bellows to extend until manifold flange is 
alined with valve. 


‘NOTE 


Tool brackets may be lett installed 
for reinstallation of tool. 


n, Reinstall attaching bolts, washers, and 
nuts using a minimum of every other bolthole 
in flange. ‘Torque nuts to 75-84 in-lb. 


Section Il 
Paragraph 3,3,4 


o. Decronse closing control pressure to zoro, 


p. Inetal) oxidizer heat-exchanger handler 
9019790-11 on bellows of heat exchanger. Do 
not compress bellows during installation. 


q. Femove botts trom downstream flange, 
leaving enough bolts without nuts to prevent 
seal and orifice from dropping whon bellows 1s 
compressed, 


NOT: 


tthe orifice Installed ut this location 
is part of the calibrated exhaust sys- 
tem. 


r, Simultandously tighten handknobs on han- 
dier until enough space is obtained between 
flanges to remove seal. Do not remove orifice. 


8, Install test plate 9010860-11 from test 
plate kit 9016710-11 on flange und aline with 
bolts, 


t. Simultaneously loosen handknobs on 
handler until bellows ig fully extended. 


CAUTION 


Excessive movement of the HOd in- 
struméntation ine can change the 
torque of the ine adapter at the anti- 
flood check valve, causing leakage 
past the seal, 


u, Install a minimum of 10 bolts, washers, 
and nuts from test plate kit 9016710-11 and the 
two HO! line support clips to secure test plate 
9019860-11, Torque auts to 36-40 in-lb. 


3.3.4 REMOVING EXHAUST SYSTEM TEST 
PLATES FROM STAGE-INSTALLED ENGINE, 


Operation 


a, Increase pressure 
to OTBV closing control 
(test plate 9020251-11) 
to 400 +25 psig. 


Result 


OTBV closes. 
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Section IIt 


NOTE 


Steps b through j remove the test 
plate and reinstall the seal at the 
OTBV flange, 


b, Remove nuts and washers from valve 
attaching bolts, 


c, Rotate hex extension of lower bracket 
until enough clearance is obtained between 
thrust chamber exhaust manifold and valve 
flange to allow removal of test plate, 


d, Withdraw attaching bolts just enough to 
allow test plate removal; remove test plate, 


CAUTION 


Joint connected in steps 6 through 
h cannot be leak tested, therefore 
condition and security of joints 
(section TI) must be inspected and 
inspection recorded by each of two 
persons, 


e, Install seal and secure with attaching 
bolts, Do not install nuts on attaching bolts at 
this time, 


f. Rotate hex of valve removal tool until 
bellows is extended, 


g. Install washors and nuts on attaching bolts, 
and remove tool brackets, Do not torque nuts 
nat this time, 


h. Install romalning attaching bolts, washers, 
and nuts, Cross-torquo nuts to 76-84 In-lh, 
Obtain verification of acceptable condition and 
security of joint (section II) by cach of two 
porsons, 


i, Docrengso pressuro to test plate 0020261-11 
to zero, If tost plate EWR226307 !9 installed, 
ae ene proumatic system, then proceed with 
stop k, 


Oneration 


J. Opon bleed valve 
on tost plate 9020261-11, 


Result . 


Closing control pres- 
eure vonts, and 
OTBV opons, OTBV 
a not open com- 
pletoly, since open- 
ing control pressure 
{s not applied, 
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CAUTION 


Excessive movement of the HOI in- 
strumentation Hine can change the 
torque of the line adapter at the 
anti-flood check valve, causing leak- 
age past the seal, 


NOTE 


Steps k through p remove the test 
plate and reinstall the heat ex- 
changer duct flange seal, 


k. Remove nuts ans washers from flange bolts 
and remove bolts, 


1, Simultaneously tighten handknobs of handler 
enough to remove test plate 9019860-11; remove 
test plate. 


CAUTION 


Joint connected in steps m 

through o cannot be leak tested, 
therefore condition and security of 
joints (section IT) must be inspected 
and inspection recorded by each of 
two persons, 


1A, Verify that ortfice ts installed, 


m, Install bolts removed from flange during 
oxhaust system test plates installation (para- 
graph ae) and install seal, Do net install 
nuts at this time, 


n, Simultanequsly loosen handknobs of handler 
until bellows 18 fully extended, 


o, Install washore and nuts on attaching bolts, 
Torque nuts to 70-84 in-lb, Obtain verification 
of acceptable condition and security of Joint 
(section II) by each of two persons, 


p. Romove hander, 


pA, If orifice identifiontion tag was removed, 
safolywire tag around flange using lockwiro 
MS20005N, 


pb.‘ If tho orifice {dontiftcation tag ig damaged 
or lost, emboss n now 1/2-wide strip of alumi- 
num, CRES, or zine with orifice part numbers 
and orifice size (3/32-inch high numbors). 
Chovk that the orifice part numbor and sizo 
agreo with the Engino Log Book ontry, Safety- 
wire new orlfice identification tag around flange 
using lockwire MS20008N, 


R-3825-1B 


q. Disconnect test hose from test plate on 
OTBV closing control port. Remove test plate. 


r, Install new seal, and connect closing 
control line. Torque belts to 31-45 in-lb, and 
safetywire. 


5. Remove test plate between OTBV opening 
control and opening control port. Reinstall 
orifice with cupped side toward OTBY, Install 
new seal, and connect opening control line. 
Torque bolts to 41-45 in-lh, and safetywire. 


t, Disconnect test hose, and remove adapter 
from torque access of fuel turbine exhaust duct, 


CAUTION 


Joint connected in step u cannot be 
leak tested, therefore condition and 
security of joints (section IT) must 
be inspected and inspection recorded 
hy each of two persons, 


wu. Reinstall seal and plug in torque access of 
fuel turbine exhaust duct, Torque plug to 405- 
445 in-th, Obtain verification of acceptable con- 
dition and security of joint (section mi by each 
of two persons, 


3.3.6 MEASURING PRESSURE IN ELECTRICAL 
O if) 


SSE ) PRIMARY AND 
AUXILIARY FLIGHT INSTRUMENTATION 
PACKAGES, This procedure lists equipment 
required and step-by-atop Instructiong for 
measuring pressure in the ECA and the primary 
and auxiliary Fl packages, Seo figure 3-94 for 
Engine Log Book entry requirements, 


WARNING 


Spark Igniter Cable Prossurization 
Tool Kit 0025425 must bo operated 
by authorized personnel trained in 
tho use of the equipment, 
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E $.3,5,1 Preparing for Test, 


a, Obtain the following test equipment, or 
equivalent, 


(1) Pressure adapter 9019530-21, adapter 
9019535, pressure gage 19-9019533, crowfoot 
wrench 9019562, pressure cap 9025515, one 
packing MS28778-4, and 2 packings MS28778-2 
from spark igniter cable pressurization toolkit 
9025425-21 or 9025425-31, 


(2) Leak-test compound (MIL- L- 25567, 
Type I), 


(3) A strap-on temperature measuring 
device accurate within 2° F, 


NOTE 


If test equipment his previously 
heen assembled proceed to step oc, 


b, Install prosaure gago 19-9010633 with 
packing MS28778-2 on adaptor 9019695; torque 
to 26-35 in-lb, 


c, Install pressure cap 9025615 with packing 
MS28778-4 on adaptor 9010595; torque to 26-35 
In-Ib, 


d, Connect pressure adaptor 9019530-21 to 
adaptor 9010536 with packing MS28778-2; torque 
to 26-36 In-lb, 


HITTING 0010834 
PACKING MS28378+23 


VRESSUITE GAGE 10-0010593 
PACKING MS2A7TA-2 ————— 


VACKING MS2AT7TH-4 
PRESSURE CAP 9025515 


ADAPTER SWIVEL NUT I 


sonasaoeai ADAPTER ___- CONE DEPRESSOR 


eo 


PACKING MS28778-2 


Section Il 
Paragraph 3,3,5,1 


e, Pressurize assembled adapter to 25 12 
psig with gaseous nitrogen and leak test adapter 
with leak-test compound, Leakage is not 
allowable, 


f, Install strap-on temperature measuring 
device on face plate of ECA or FI package, 


g. Torque pressurizing valve to 200 210 in-Ib 
or verify that pressurizing valve has previously 
been torqued to 200 +10 in-Ib, (Apply torque to 
3/4-inch hex portion of valve, not to 5/8-inch 
swivel nut, ) 


CAUTION 


Removing, installing, or tlghtening 
adapter 0019530-21 on the ECA or 

FI package pressurizing valve when 
the pressurizing valve swivel nut is 
not torqued to 100 45 in-lb can damage 
the pressurizing valve, 


h, Verify that pressurizing valve swivel nut 
is torqued to 100 46 in-lb, Do not loosen swivel 
nut. 


i, Remove pressurizing valve cap from 
ECA or FI package to he tested, Inspect cap 
for evidence of damage to cap soal, Hf seal is 
unsalisfactory, Install new cap after completion 
of toating. 


j. Turn core depressor (on adaptor 
9019640-21) fully counterclockwise, (Sco 
figure 3-34, ) 


oe ADAPTER SWIVEL NUT A 


DLEEDEI 
PLUG 


PRESSULIZING VALVE 
SWIVEL NUT 


PRESSURIZING VALVE 


—a—— ECA ON FI 
PACKAGE 


J2-1N-On 


Figure 3-34, Mensuring Prossuro in Electrical Control Assombly and 
Flight Instrumontation Packages 


Figure 3-33 doleted. 
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Section ITI 
Paragraph 3,3.6, 2 


CAUTION 


Overtorquing swivel nut A can damage 
the seal and/or pressurizing valve, 


NOTE 


Contact of the adapter sea) with the 
pressurizing valve stem can be felt 
by supporting the weight of the 
adapter and manually turning 
adapter swivel nut A, 


k. Install adapter 9019530-21 on pressurizing 
valye, Support weight of adaptor while finger- 
tightening adapter swivel nut A, (See figure 
3-34,) Torque adapter swivel nut A 1/2 to one 
turn past point that adapter seal contacts pres- 
surizing valve stem, 


1, Verify by visual inspection that sufficient 
clearance exists hetween adapter 9010530~21 
and pressurizing valve swivel nut to allow 
backing off pressurizing valve awiyol nut 1-2 
turns (approximately 2 threads showing between 
adapter and swivel nut), If proper clearance 
cannot be obtained, remove adapter and replace 
adapter seal 9026517 as outlined in R-3825-6, 


NOTE 


Whon tho prossure gago ts in other 
than a vertical position, the indicator 
needle may he off-zoro, 


m. Rocord off-zero position of pressure gage 
Indicator neadle for use in futuro gage readings, 


3.3.6.2 Monsuring Prossuro. 
CAUTION 


Ovortorquing the core dopressor cen 
damago the prossurlzing valve and/or 
adaptor, 


a. Manually turn coro depressor clockwise 
(do not use wrench) unt!l dopressor bottoms 
(Indicated by Incronsed torquo required to turn 
coro depressor). Do not ovortorque doprossor,. 


b. If an immediate prossuro {norease of 
approximately 1.6 psig is indicated on gago, 
loosen pressure cap 9026516 and vont adaptor, 
(This pressure tncrease ts an tndicatton of 
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pressure trapped between valve core and metal- 
to-metal seat,) Turque pressure cap 9025516 
to 25-35 in-Jb while holding adapter 9019535 to 
prevent applying a load on adapter 9019530-21, 


c, Monitor pressure gage for a minimum of 
6-6 minutes, If a pressure increase is indicated 
on gage, pressurizing valve metal-to- metal 
seat is leaking. If leakage exists, complete 
pressure-measuring procedure and replace 
pressurizing valve as outlined in R-3826-3, 

Leak test and pressurize ECA or FI package as 
outlined in paragraphs 3,3,5A and 3,3, 5B, 


d, Using crowfoot wrench 9019652, open 
pressurizing valve by backing off valve swivel 
nut 1-2 full turns while holding valve, Make 
allowance [rv any off-zero position of gage 
indicator needle, and record pressure for 
future reference, 


Operation 


e, Leak-test joints 
and fittings of adapter 
and gage, If no leak- 
age exists, proceed to 
step g, If leakage 
oxlats, close pros~ 
surizing valvo by 
torquing swivol nut 
to 100 45 in-Ib, and 
ropalr lonkage, 


Result 


Leakage Is not 
allowable, 


{, Using crowfoot wronch 0019652, opon 
pressurizing valve by backing off yulvo swivol 
nut 1-2 full turns while holding valve, Make 
allowance for any off-zoro position of gago 
Indicator noedlo, and record prossure for 
futuro roforonco, 


8 Road tomporaturo indicated on strap-on 
tomporature monsuring dovico, Using prossuro 
recorded in stop d or f[, convort monsured 
prossuro (P41) to temporaturo-corrocted pros- 
sure (Pt) through the following equation: 


(530) (P, + 14,7) 
Ps ———————___—_— -. 
t T + 400 


whore 

Pp x tomporature corrected pressure (psig) 
P= measured prossure (psig) 

T= mensurud temperaturo (°F) 
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(3) If point where lines cross {s in SPE- 
CIAL DISPOSITION REQUIRED range, contact 
Engine Contractor for evaluation and disposition, 


(4) If point where lines cross is in 
ACCEPTABLE pressure range, proceed to 
step s, 


Ss, Using crowfoot wrench 9019552, close 
pressurizing valve by torquing valve swivel nut 
to 55-60 tn-Ib, 


8A, Turn core depressor on adapter 
9019530-21 to fully counterclockwise position, 


Operation Result 


t. Remove pressure Locked up pressure in 
gnge 19-9019533 and gage and adapter will 
adapter 0019635 from — vent, 
fitting 9019534, 


W. Using packing MS28778-2, Install union 
AN815-27 in fitting 9019634; torquo to 35-36 
in-lb, 


Vv. Make sure adapter 9019630-21 ts posi- 
tloned on ECA or FI package prossurizing valve 
Ho that lenk-test compound cannot enter adapter 
tubo whon applied to open end of unton 
AN816-2), If nocossary, roposition adaptor 
ns follows: 


(1) Looson adaptor 0010630-21 from ECA 
or FI package prossurizing valve by backing off 
adapter swivel nut A, (Seo figure 3-34, ) 


(2) Position adaptor 9019530-21 so that 
adaptor tube is ina down position, 


NOTE 


Contact of the adaptor seal with the 
prossurtzing valve stom can be folt 

by supporting the adaptor and manually 
turning adapter swivel nut A, 


(3) Tighton adaptor swivel nut A (figure 
3-34) 1/2 to ono full turn aftor adaptor goal 
contacts prossurizing valve slem, Do not 
exceed one full turn of adapter swivel nut A 
aftor seal contacts prossurizing valve stom, 


Change No. 3 ~ 16 April 1971 


Section III 


3-130A/3-130B 


R-3825-1B 


h, Locate time (in months) on curve in 
figure 1-8D since ECA or FI package was last 
pressurized or repressurized, (Refer to 
Engine Log Book,) Project this time and 
temperature-corrected pressure obtained 
in step g until lines cross, 


(1) If point where lines cross is in range 
requiring leak test, leak-test as outlined in 
paragraph 3,3,5A, If leak testing does not 
determine cause of low pressure, contact 
Engine Contractor for disposition, 


(2) If point where lines cross {s In 
REPRESSURIZE range, repressurize ECA or 
FI package as outlined in paragraph 3,3, 5B, 


(3) If point where lines cross is tn 
SPECIAL DISPOSITION REQUIRED range, 
contact Engine Contractor for evaluation and 
disposition, 


(4) If point where Ines cross ts in 
ACCEPTABLE pressure range, proceed to 
step i, 


i, Using crowfoot wrench 9019562, close 
pressurizing valve by torquing valve swivel nut 
to 100 46 In-lb, 


Jj, Turn core doprossor on adapter 
9010530-21 to fully counterclockwise position, 


k, Looson prossure cap 9026516 on adapter 
9019636, Aftor pressuro has vented from 
adaptor, torque pressure cap to 26-36 tIn-Ib 
while holding adapter 9019596 to provent 
applying 0 load on adaptor 0010530-a1, 


1, Using crowfoot wronch 0010652, open 
prossurizing valve i backing off valve swivo) 
nut 1-2 full turns whilo holding valve, Monitor 
prossuro gago for 6-6 minutos, Ifa prossuro 
Incronse tn oxcess of 0,3 pal is Indicated on 
gage, roplaco valvo coro as outlinod In stops 
mi through 8, If loakage is not excessive, 
proceed to stop t. 


m, Using crowfoot wronch 9010562, close 
prossurizing valvo by torquing valve swivol nut 
to 100 46 {n-lb. 


ne Remove adaptor from pressurizing valve 
by backing off adapter swivel nut A, 


o. Using adaptor EWR1836048, remove valve 
core, 
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p. Verify that pressurizing valve stem con- 
tains a 1-3/8 inch minimum depth hole for core 
pin clearance, If depth of hole is not 1-3/8 inch, 
replace pressurizing valve as outlined tn 
R-3826-3, Leak-test and pressurize ECA or 
FI package as outlined in paragraphs 3,3,5A 
and 3,3.5B, 


q, Purge core cavity by momentarily backing 
off valve swivel nut and opentng valve metal-to- 
metal seat, 


r, Clean new valve core as outlined in 
R-3825-3, and install core using torque adapter 
EWR183648, Torque valve core to 24 45 In-oz, 


8 Repressurize ECA or FI package as 
outlined in paragraph 3,3, 5B, 


t, Using crowfoot wrench 9019662, close 
pressurizing valve by torquing valve swivel nut 
to 100 +5 In-lb, 


Ww. Manually turn core depressor clockwise 
(do not use wrench) untl] depressor bottoms 
(indicated by increased torque required to turn 
core depressor), Do not overtorque depressor, 


v. Loosen prossuro cap 9026516 on adaptor 
0010636, Aftor pressure has vanted from 
adaptor, torque pressure cap to 25-36 In-lb 
while holding adaptor 9019635 to provent 
applying a load on adapter 9019530-21, 


w. Monlttor prossuro gage for a minimum 
of 6-6 minutes, Ifa prossuro increase is 
Indicated on gage, pressurizing valyo motal- 
to-motal sont Is lonking. If lonkage existe, 
replace pressurizing valyo as outlined In 
R-3825-3, Lonk tost and pressurize ECA or 
FI package ns outlined In paragraphs 3,3,6A 
and 3,93,5B, 


x. Turn coro depressor on adaptor 
0019630-21 to fully counterclockwise position, 
Remove adapter from pressurizing valve, and 
Install valve cap, Torque to 20-26 In-lb, and 
safotywire, 


ye Roplaco all used packings on tost oqulp- 
mont with new packings, and return test 
equipment to pressurization toolkit, 


Zz Romovo strap-on tomporature measuring 
dovico, 
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3.3,5A LEAK-TESTING ELECTRICAL CON- 
TROL ASSEMBLY AND FLIGHT INSTRUMEN- 
TATION PACKAGES, The following Hats the 
test equipment required and a step-by-step 
procedure for leak-testing the ECA and primary 
and auxiliary FI packages (figure 3-36), See 
figure 3-94 for Engine Log Book entry require- 
ments. If specified results are not obtained 
when performing this test, refer to figure 3-36A 
for trouble analysis. In the following procedure, 
when removing, installing, or tightening adapter 
9019530-31 or the pressurizing valve cap on the 
pressurizing valve, the pressurizing valve swivel 
nut must be torqued to 100 +5 in-Ib. 


WARNING 


Spark Igniter Cable Pressurization 
Tool Kit 9025425 must be operated 
by authorized personnel trained in 
the use of the equipment. 


CAUTION 


Romoving, installing, or tightening 
adapter 0010530-31 or the prossuriz- 
ing valve cap on the pressurizing 
valve when the valve swivel nut is 

not torqued to 100 +6 tn-lb can damago 
the pressurizing valve. 


NOTE 


The ECA may bo leak tested with 
electrical power applied if spark 
excitors and engine control circuits 
are not energized when the ECA is 
under vacuum. 


3.3.6A.1 Proparing for Tost. 


n. Obtain tho following test equipment, or 
oquivalont: 


(1) Heltum lonk dotector sot nnd test port 
station from components adaptor sot 9016706, 
or equivalent. 


(2) Prossure adapter 0019530-31 and 
crowfoot wrench 0010662 from pressurization 
toolkit 9026426-31. 


(3) Hypodormic needie (A. 8, Aloo Co), 
27 gago, 6/8 inch long, or equivalont. 


(4) A low-pressuro, regulated source of 
hellum. (Refor to section I.) 


b. Propare helium teak detector sot and test 
port station for test as outlined in R-3825-6. 
After calculating lenk detector senattlvity, main- 
tain lenk detector set in a tast-ready condition. 
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c, Torque pressurizing yalve to 200 +10 
in-lb or verify that pressurizing valve has 
previously been torqued to 200 #10 In-Ib, 
(Apply torque to 3/4-inch hex portion of 
valve, not to §/8-inch swivel nut.) 


d, Remoye cap from pressurizing valve of 
ECA or FI package, Inspect cap for evidence 
of damage to cap seal, If seal is unsatisfactory, 
install new cap at completion of testing. 


NOTE 


Contact of the adapter seal with the 
pressurizing valve stem can he felt 
by supporting the adapter and man- 
ually turning adapter swivel nut A, 


e. Rotate core depressor on adapter 
9019530-31 fully counterclockwise, Connect 
adapter to pressurizing valve on BCA or FI 
package, and tighten adapter swivel nut A 
(figure 3-36) 1/2 to one full turn after adapter 
sonl contacts valve stem, Do not exceed one 
full turn of adapter swivel nut A after seal 
contacts pressurizing valve stem, 


f, Connect test port statlon to pressure 
adapter 0019530-31, and initinte vacuum 
pumping of system. 


g. If contamination and/or lonkago rato of. 
prossurizing system oxceeds 3 x 10-7 co hollum 
per second when hellum lenk detector test ight 
comes on, {isolate lenk detector, repair leak, 
and/or cloan test systom, and repent systom 
tost, 


3.3,6A.2 Lonk-Toating, 


a. Using crowfoot wrench 9019662, back off 
ECA or FI packago pressurizing valve swivel 
nut 1-2 full turns while holding valve to provent 
loosoning, 


CAUTION 


Ovortorquing the core depressor can 
damage the valve core and/or depressor, 


b, Depress valve coro tn pressurizing valvo 
by manually rotating coro depressor (do not use 
wronch) on adapter 9019630-31 clockwise until 
deprossor or valve core bottoms, Do not 
overtorquoe depressor, 
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PRESSURE ADAPTER CORE DEPRESSOR 
9019530-33 


ADAPTER 5WIVEL NUT A 
PRESSURIZING VALVE SWIVEL NUT 
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Figuro 3-36, 
and Flight Instrumentation Packagos 


Lenk-Testing Electrical Control Assembly 
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WARNING 


A sudden burst of pressure to the 
helium supply hose can blow the 
hypodermic needle from the hose, 
causing serious injury to personnel 
and damage to equipment, 


c, Connect hypodermic needle to a low- 
pressure, regulated source of helium (refer 
to section II), and slowly open helium main 
valve until helium flows from needle, 


d, After helium leak detector returns to 
{est condition, proceed to step e if ECA Is 
under test or to step f if FI package is under 
test, 


Operation 


e, Observe helium 
leak detector for Indl- 
cation of leakage while 
flowing helium with 
hypodermic needle, 
around the following 
areas, If loakage doos 
not oxceed maximum 
nliowable leakage, 
proceed to step g, 

If total leakage oxceads 
maxinium allowable 
leakage, seo figure 
3-36A for trouble 
analysis, 


Result 


Maximum total allow- 
able ECA leakage is 

6 x 10-6 co of helium 
per second, 


NOTE 


Excoss leakage in this procedure 
is tho cumulative (total) lonkage of 
substops 1 through 6, 


(1) ECA covor seal, 

(2) Ench electrical connector, 
(3) Ench oxoltor, 

(4) Bloodor plug. 

(5) Prossurizing valve. 


f, Observe hollum |= Maximum total allow- 
lonk dotector for indi- able FI packago lonk- 
cation of lonkago while ngo is 6 x 107° cc of 
flowing hollum with holfum por socond, 
hypodermic needle, 
around the following 
wrons. If leakage 
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Operation Result 
does not exceed — 

maximum allowable 

leakage, proceed to 

step g, If total leak- 

age exceeds maximum 

allowable leak2ge, see 

figure 3-36A for 

trouble analysis. 


NOTE 


Excoss leakage in this procedure 
is the cumulative (total) leakage of 
substeps 1 through 4, 


(1) Bleeder plug and pressurizing valve. 
(2) FI package cover seal, 
(3) Each electrical connector, 
(4) Each transducor, 
g. Isolate leak detector from system, 


h, Using crowfoot wrench 0010662, close 
ECA or FI package pressurizing valva by 
torquing pressurizing valve swivel nut to 
100 #6 in-lb, 


1, Turn core depressor on adaptor 
9019670-3] fully countorclockwiso, and 
romove adantor from pressurizing valve by 
backing off ndaptor swivel nut A, 


J. Socuro hollum lonk detector as outlined 
in R-3826-6 and return to components adapter 
sot 9016706, 


k, Prossurize ECA and/or FI packages 
is soon as posalblo, (Rofor to paragraph 
3, 3. SB, ) 


ZLOT Atunuup pg - g ton oFuuyD 
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Trouble 
1. Total leakage exceeds 6 x 10° ce 
helium per second when flowing helium 
around ECA or FI package cover plate 
sealing area. 
2. Total leakage exceeds 6 x 10°° cc 
helium per second when flowing helium 
around ECA or FI package electrical 
connectors. 


3. Total leakage exceeds 6 x 107° ce 
helium per second when flowing helium 
around exciters. 


&. Total leakage exceeds 6 x 10° ce 
helium per second when flowing helium 


around ECA or FI package bleeder ping. 


5. Total leakage exceeds 6 x 10° cz 
helium per second when flowing helium 


around ECA or FI package pressurizing 


valve. 


Probable Cause 
Seal leaking. 


Seal leaking. 


Seal leaking. 


Seal leaking. 


Seal leaking. 


Isolation Procedure 


None required. 


None required. 


None required. 


None required. 


None required. 


Remedy 


Replace ECA or FI package. (Refer 
to R-3825-3.) 


Replace ECA or Fi package. (Refer 
to R-3825-3.) 


Replace ECA. (Refer to R-3825-3.) 


a. Isolate leak detector. 


b. Remove bleeder plug and discard 
packing. 


c. Lubricate (Method J) new packing 
with lubricant grease RB0140-012 
(Rocketdyne), and install bleeder plug. 
(Bleeder plug may be replaced or 
reinstalled.) Torque bleeder plug 

to 100-120 in-lb, and safetywire. 


d. Initiate vacuum pumping of sys- 
tem and repeat leak test of bleeder 
plug (refer to paragraph 3.3.54). 


2. Isolate leak detector. 
b. Using crowfoot wrench 9019552, 


close valve by torquing pressurizing 
valve locknut to 100 =5 in-Jb. 


Figure 3-36A. ECA ard FI Packages Leak-Test Trouble Analysis Chart (Sheet 1 of 3) 
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Trouble Probable Cause Isolation Procedure Remedy 


5. (cont) c. Remove adapter from pressuriz- 
ing valve by turning core depressor 
on adapter fully counterclockwise and 
backing off adapter swivel nut A. 


d. Replace pressurizing valve. 
(Refer to R-3825-3. ) 


NOTE 


Contact of the adapter seal 
with the pressurizing valve 
stem can be felt by support- 
ing the adapter and manually 
turning adapter swivel nut A. 


e. Install adapter 9019530-31 (still J 
connected to leak detector) on ECA 
pressurizing valve, and tighten 
adapter swivel nut.A 1/2 to one full 
turn after adapter seal contacts 

valve stem. Do not exceed one full 
turn after seal contacts pressurizing 
valve stem. 


CAUTION 


Overtorquing the core 
depressor can damage the 
valve core and/or depressor. 


f£. Depress valve core in pressuriz- 
ing valve by hand-turning core de~ 
pressor (do not use wrench) on 
adapter 9019520-31 clockwise until [| 
depressor <> vaive core bottoms 
(indicated by increased torque re- 
quired to turn depressor). Do not 
overtorque depressor. 
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Figure 3-36A. ECA and FI Packages Leak-Test Trouble Analysis Chart (Sheet 2 of 3) 
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Trouble Probahle Cause Isolation Procedure Remedy 


5. (cont) g.- Using crowfoot wrench 9019552, 
open pressurizing valve by backing 
off pressurizing valve swivel nut 
1-2 full turns while holding valve 
to prevent loosening. 


h. Initiate vacuum pumping of system, 
and repeat pressurizing valve leak test 


(refer to paragraph 3.3.54). 
6. Total leakage exceeds 6 x i0°° cc Seal leaking. None required. Instull new transducer seal as out- 
helium per second when flowing helium lined in R-3825-3, and repeat leak 
around each transducer on FI nackage. test (refer to paragraph 3.3.5). 
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Figure 3-36A. ECA and FI Packages Leak-Test Trouble Analysis Chart (Sheet 3 of 3) 
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3,3,5B PRESSURIZING ELECTRICAL CON- 
TROL ASSEMBLY AND FLIGHT INSTRUMEN- 
TATION PACKAGES, The following lists the 
test equipment required and a step-by-step 
procedure for pressurizing the ECA and primary 
and auxiliary FI packages (figures 3-37 and 
3-38). See figure 3-94 for Engine Log Book 
entry requirements, In the following procedure, 
when removing, installing, or tightening adapter 
9019530-21 or the pressurizing valve cap on the 
pressurizing valve, the pressurizing valve 
swivel nut must be torqued to 100 45 in-lb, 


CAUTION 


Removing, installing, or tightening 
adapter 1019530-21 or the pressuriz- 
ing valve cap on the ECA or FI 
package pressurizing valve when 

the valve swivel nut is not torqued 

to 100 45 in-Ib can damage the 
pressurizing valve, 


3,3,5B,1 Proparing for Pressurization, 


a, Obtain the following test equipment, or 
equivalent: 


(1) Pressurizing manifold 9025801, swivel 
19-9025513, adapter 9010536, pressure adaptor 
9019530-21, fitting 0010534 (removed frorn 
pressure adapter 0019530-21), pressure cap 
9026516, pressure gngo 10-0019633, 3 packings 
MS28778-2, 2 packings M828778-4, crowfoot 
wrench 9019682 from spark ignitor cable pres- 
surization toolkit 0026426-21 or 9028426-31, 
and adapter EWR 183648, 


(2) A regulated source of gascous nitrogen 
(refer to section Tf) capable of supplying 30 palg 
to ECA or FI package. 


(3) A strap-on temporature measuring 
device accurato within 2° F, 


b, Install strap-on temperaturo measuring 
devico on face plate of ECA or FI packngo, 


c. Romove adaptor 10-9026806 (if Inatalled) 
from ond of pressurizing mantfold hose, and 
using packing MS28778-4, Install swivel 
19-9026513 on hose; torque to 26-36 tn-lb, 


d, Support pressurizing manifold by strapping 
It to ongine near ECA or FI package undor test, 


NOTE 


If test equipment has previously 
been assembled proceed to step hk, 


3-138 Change No, 9 - 15 March 1975 


R-3825-1B 


e, Using 2 packings MS28778-2, install 
pressure gage 19-9019533 and iitting 9019534 
on adapter 9019535, Torque gage and fitting 
to 25-35 in-lb, 


f, Using packing MS28778-4 » Install adapter 
gage and fitting (assembled in step e) on pres- 
surizing manifold hose; torque to 25-35 in-lb, 


g, Using packing MS28778-2, install adapter 
9019530-21 on fitting 9019534 (installed on 
adapter 9019535), Torque adapter swivel nut 
B (figure 3-37) to 25-35 in-Ib, 


h, Close PUMP VALVE and VENT valve, 
and open PRESS VALVE on pressurizing 
manifold, 


i, Connect pressurizing Jine from GN supply 
to PRESS port of pressurizing manifold, 


j, Make sure pressure regulator on GN 
supply is closed; then open main valve on 
GN, supply. 


k, Hold pressurizing manifold hose to prevent 
whipping, and apply a low-presswre purge to 
hose by ola oponing pressure rogulator tn 
pressurizing line, Purge hose for 1-2 minutes, 
Closo pressure regulator, 


1, Torque pressurizing valve to 200 410 in-Ib 
or vorily that pressurizing valve has previously 
boon torqued to 200 210 in-lb, (Apply torque to 
3/4-Inch hex portion of valve, not to 6/8-Inch 
swivel nut, ) 


m,. Romove cup {rem ECA or FI packago 
prossurizing valve. Inspect cap for evidence 
of damage to cap seal, If sonl is unsatisfactory, 
Install new cap at complotion of testing, 


NOTE 


Contact of the adaptor sonal with the 
prossurizing valve stom can bo folt 
by supporting tho adapter and man- 
ually turning adaptor swivel nut A, 


n. Rotate core depressor on adaptor 
9019630-21 fully counterclockwise, Connect 
adapter to ECA or FI package pressurizing 
valve, and tighten adapter swivel nut A (figure 
3-37) 1/2 to ono full turn after adaptor seal 
contacts valvo stom, Do not oxcoed ono full 
turn of adapter swivol nut A aftor soal contacts 
pressurizing valve stom. Position adaptor and 
pressure gage so that gage can bo read easily. 
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FITTING 9019534 
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Figure 3-37, Prossurlaing Electrical Control Assombly and Fight 
Instrumentation Packages 


0, Support adapter 0019630-21 to provont 
rotation and to provont damaging adapter tubo, 


p. Road indication on tomporaturo measuring 
dovico on ECA or FI package. Using Indicated 
temperature, seo figure 3-38 and detormine 
requirad ECA or FI package pressure, 


NOTE 


When the pressure gage is in other 
than a vertical position, the indicator 
needle may be off-zero, 


q. Record off-zero Indication of pressure 
gage 19-9019633 for future reference, Adjust 
pressure regulator in GN, pressurizing line 
until pressure gage 10-0010533 indicates 40.6 
psi of required pressure determined in step p, 
Make allowance for off-zero indication of gage, 
if any. 


3,3,5B,2 Prossurizing, 
CAUTION 


Ovortorquing the core dopressor 
can damage the valve core and/or 
dopressor, 


it. Hand-turn core depressor (do not use 
wrench) on adapter 9010530-21 until depressor 
or valvo core bottoms (indicated by increased 
torque required to turn core depressor), Do 
not overtorque depressor, 
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Ambient Component 


Ambient Component 

Temperature (°F) Pressure (psig) || Temperature (°F) Pressure (psig) 
40 22.8 13 26,2 
41 22.8 14 25.3 
42 22,9 16 25.4 
43 23,0 16 25.4 
44 23.0 17 26.6 
45 23.1 78 26.6 
46 23.2 19 26.7 
47 23,3 80 25.7 
48 23,3 81 25.8 
49 23,4 82 25.9 
50 23.5 83 26.0 
51 23,6 84 26.0 
52 22,6 85 26,1 
53 23.7 86 26,2 
64 23.8 87 28.3 
65 23.9 88 26.3 
56 23,9 89 26,4 
57 24.0 90 26,5 
58 24,1 91 26.6 
59 24,2 92 26,6 
60 24,2 93 26.7 
61 24.3 94 26.8 
62 24,4 05 26,9 
83 24,6 96 26.9 
64 24.6 07 27.0 
65 24,6 98 27,1 
66 24.7 99 27.2 
67 24,8 10 27,2 
68 24,8 101 27.3 
69 24,9 102 27.4 
70 25.0 103 27,6 
71 25.1 104 27.6 
12 25.1 105 27.6 

Figure 3-38. Required Pressure Versus Hardware Temperature 
b. Using crowfoot Wrench 9019552, open e. Record package pressure (step c) in 

ECA or FI package pressurizing valve by back- Engine Log Book, 

ing off pressurizing valve swivel nut 1-2 full a are 

turns while holding valve to prevent loosening, f, Close main valve on GNo supply and 


. a bile salts pressure regulator i pressurizing line, 
c, Maintain pressute for 10 40,5 minutes, . oe 


ot 


Make allowance for off-zero indleation of gage, (f. Disconnédt fi essutizing iallfold hose 

and adjust presstire tn ECA or FI package to from adapter 9019536 and install Packitig 

0.5 pat of reqtlred pressure (determined in MS8287'78-4 and pressive cay) 9096615 on 

paragraph 3,3,5B, 1), adapter, Torque dap td 26-36 in-lb while 

Rane Holding adapter 9019636 to prevent applying 

d, Usitig crowfoot wrench 9019552, close a load on adapter 9019530- 21, 

ECA or FI package pressurizing valve by S 

torquing pressurizing valve swivel nut h, Turn core depressor on adapter 

(figure 3-37) to 100 #5 ir-1b. 9019630-21 fully counterclockwise, 
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1, Using crowfoot wrerch 0010562, open 
pressurizing valve by bacinig off valve swivel 
nut 1-2 full turns while holding valve, Monitor 
pressure gage for 5-6 minutes, If a pressure 
increase in excess of 0.3 psi is indicated on 
gage, replace valve core as outlined in steps j 
through p, If leakage is not excessive, proceed 
to step q. 


j. Ustng crowfoot wrench 9019552, close 
pressurizing valve by torcuing valve swivel nut 
to 100 35 {n-lb. 


k. Remove adapter from pressurizing valve 
by backing off adapter swivel nut A. 


1, Using adapter EWR183648, remove valve 
core, 


m. Verify that pressurizing valve stem 
contatns a 1-3/8 inch minimum depth hole for 
core pin clearance. If depth of hole 1s not 
1-3/8 inch, repiace pressurizing valve as 
outlined in R-3825-3, Leak-test ECA or FI 
package as outlined in peragraph 3.5,5A. 


n, Purge core cavity by momentarily backing 
off valve swivel nut and opentng valve metal-to- 
metal geht, 


o. Clean new valve core as outlined in 
R-3826-3, and install core using torque adapter 
EWR183648, Torque valve core to 24 46 in-oz. 


ps Repressurize ECA or FI package and 
leak-test new core by repealing step 1. 


q. Usirig¢ crowfoot wrench 9019662, close 
pressurizing valve by torquing valve swivel nut: 
to 100 45 in-ib. 


Y, Manually turn core depressor clockwiae 
‘do not tse wrench) titil depressor bottoms 
(indicated by increased torque required to turn 
core depressor), Do not overtorque depressor, 


8, Looseit pressure cap 9026616 ‘on adapter 
9019536, After pressure has vented from 
adaptei', torqite pressure cap to 25-36 in-lb 
while holding adapter 90196365 to prevent 
applying a load on adapter 9019530-21. 


IGNITER CABLES, 


Section II 


t. Monitor pressure gage for a minimum of 
5-6 minutes. If a pressure increase ts indicated 
on gage, pressurizing valve metal-to-metal soat 
is leaking. If leakage exists, replace pres- 
surizing valve as outlined in R-3826-3, Leak 
test and pressurize ECA or FI package as 
outlined in paragraphs 3,3.5A and 3.3, 5B, 


u. Turn core depressor on adapter 
9019530-21 fully counterclockwise, 


v. Remove adapter from pressurizing 
valve by backing off adapter swivel nut A. 


w. Install valve cap on ECA or FI package 
pressurizing valve. Torque to 20-25 in-Jlb, 
and safetywire, 


x. Disconnect pneumatic supply from 
pressurizing manifold, remove manifold from 
engine, replace all used packings on test equip- 
ment with new packings, and return test 
equipment to pressurization toolkit. 


3.3.6 *MEAQURING PRESSURE IN SPARK 
See figure 3-94 for 
Engirie Log Book entry requirements. 


WARNING 


Spark Igniter Cable Pressurization 
Tool Kit 9025425 must be operated 
by authorized personnel trained in 
ths use of the equipment. 


3,3,6.1 Prepaving for Test. 


a. Obtain the following test equipinent, or 
equivalent: 


(i) Pressure adapter 9016856221, adapter 
9019636, pressure gage 19-9016633 ,"érowfoot 
wrench $1966, presatite cap 9026616 y One 
packing MS28778-4, and 2 packitige MS28778-2 
from spatk igniter cable pressurization toolkit 
9026426-21 or 9026425-31, and adapter 
EWR183648, 


(2) A strap-on temperature measuring 
device accurate within 2° F, 


b. Install strap-on temperature measuring 
device on face plate of ECA, 
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Paragraph 3.3, 6, 2 


NOTE 


If test equipment has previously 
been assembled proceed to step f, 


c. Install pressure gage 19-9019533 with 
packing MS28778-2 on adapter 9019535; torque 
to 25-35 in-lb, 


d. Install pressure cap 9025515 with packing 
MS28778-4 on adapter 9019533; torque to 25-35 
in-lb, 


e, Connect pressure adapter 9019530-21 to 
adapter 9039635 with packing MS28778- 2; torque 
to 25-35 in-lb, 


f. Pressurize assembled adapter to 25 42 
psig with gaseous nitrogen and leak test adapter 
with leak-test compound, Leakage is not 
allowable. 


g. Torque spark igniter cable pressurizing 
boss jamnut to 290 410 in-lb or verify that jam- 
nut has previously been torqued to 290 410 in-lb, 
Use backup wrench to hold pressurizing boss to 
prevent rotation during torquing. 


h. Torque pressurizing valve to 200 410 in-Ib 
or verify that pressurizing valve has previously 
been torqued to 200 #10 in-lb, (Apply torque 
to 3/4-inch hex portion of valve, not to 6/8-inch 
swivel nut,) Use backup wrench to hold pres- 
surizing boss to prevent rotation during torquing. 


CAUTION 


Removing; installing, or tightening 
adapter 90196530-21 on the SIC pres- 
surizing valve when the pressurizing 
valve swivel nut {s not torqued to 
100 45 in-lb can damage the 
pressurizing valve. 


i, Verify that presstiizing valve swivel nut 
is torqued to 100 45 {n-ib. Do not loosen swivel 
nut, 


Jj. Remove cap from ptesstrizing valve on 
cible being tested, All other caps must be left 
installed at ali times, Inspect cap for evidence 
of datiuge to cap seal, Lf seal is unsatisfactory, 
install new cap at completion of testing, 
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3.3.6.2 Measuring Pressure, 


CAUTION 


Overtorquing swivel nut A can 
damage the seal and/or pressuriz- 
ing valve, 


NOTE 


Adapter seal contact with the valve 
stem can be felt if the adapter weight 
is stipported while swivel nut A is 
tightened, 


a. Rotate core depressor fully counterclock- 
wise, and install adapter 9019530-21 on'pres- 
surizing valve, Support weight of adapter 
while fingertightening adapter swivel nut A, 
(See figure 3-39.) Torque adapter swivel nut A 
1/2 to one turn past point that adapter seal con- 
tacts pressurizing valve stem, 


b. Verify by visual inspection that suffictent 
clearance exists between adapter 9019630- 21 
and plessurtzing valve swivel nut to allow 
backing off pressurizing valve swivel nut 1-2 
turns (approxiinately 2 threads showing between 
adapter and swivel nut), If proper clearance 
cannot be obtained, remove adapter und replace 
adapter seal 9025517 us outlined in R-3826-6, 


NOTE 


When the pressure gage is in other 
than a vertical position, the indicator 
needle may be off-zero, 


c. Record posttion of gage ind{tcator needle 
for future reference, 


d. Manually turn core depressot clockwise 
(do not use wrench) until depressor bottoms 
(indicated by increased torque required to turn 
core depressor). Do not overtorqtte depressor, 


e, if an immediite pressure Inctease of 
approximately 1.6 psig {8 dhdicated on gage, 
loosen pressure cap 9026516 and vent adapter. 
(This. pressure increase ts an tndicatlon of 
pressi'e trapped between valve core atid 
metal-to-metal seat.) Torque pressiie cap 
9026616 to 26-35 tn-ib while holding adapter 
9019835 to prevent applying a load on adapter 
9019530- 21, 


R-3825-1B 


k, Open valve core by manually rotating core 
depressor (do not use wrench) clockwise until 
valve core of depressor bottomn, Do not over- 
torque depressor. If a presse ‘ncrease is 
indicated on gage, the pressuriztag valve 
metal-to-metal seat is leaking. If leakage 
exists, complete pressure measuring procedure 
and then replace pressurizing valve (refer to 
R-3825-3), Lenak-test and repressurize SIC as 
outlined in paragraphs 3.3.6.1 and 3.3.6.2. 


kA. Manually turn core depressor to fully 
counterclockwise position, Back off pressur- 
izing valve swivel nut 1-2 full turns while 
holding valve. If a pressure is indicated on 
gage, valve core is leaking, If lenknge extsts, 
complete pressure-measuring procedure, then 
replace valve core after closing pressurizing 
valve metal-to-metal seat, (Refer to R-3825-3,) 


kB. Using crowfoot wrench 9019552, close 
pressurizing valve, Do not tighten over 60 in-lb. 
Mantally turn core depressor clockwise (do not 
use wrench) until depressor bottoms (indicrted 
by increased torque required to turn core 
depressor), Do not overtorque depressor, 


WARNING 


Excessive pressure in the SIC can 
blow the glass from the pressure 
gage when the valve is opened, 
causing injury to personnel, 


1, Open pressurizing valve by slowly backing 
off valve swivel nut 1-2 turns while holding valve 
to ptevent valve from loosening, Wear a face 
shield and stand to one side of gage face when 
opening valve. If gage preseure reaches or 
excecds 30 psi, close pressurizing valve by 
torquing pressurizing valve swivel nut to 55-60 
in-lb, and perform steps m through o, If pres- 
sure ott gage does not reach 30 psi, proceed to 
step p. 
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f, Monitor pressure gage for a mintmum of 
6-6 minutes, If a pressure increase {Is indicated 
on gage, pressurizing valve metal-to-metal 
seat is leaking, If leakage exists, complete 
pressure-measuring procedure and replace 
pressurizing valve as outlined in R-3825-3, 
Lenk test and pressurize spark {gniter cable 
as outlined in paragraphs 3,3,6A and 3,3, 6B, 


WARNING 


Excessive pressure in the SIC can 
blow the glass from the pressure gage 
when the valve {s opened, causing 
injury to personnel, 


g. Open pressurizing valve by slowly backing 
off valve swivel nut 1-2 turns while holding valve 
to prevent valve from loosening, Wear a face 
shield and stand to one side of gage face when 


PRESSURIZING VALVE 
(4 PLACES) 


PRESSURIZING VALVE 
SWIVEL NUT 


ADAPTER SWIVEL 
NUT A 


CORE DEPRESSOR 


PRESSURE 


ADAPTER oe 


ADAPTER SWIVEL 


NUT ee 
FITTING 0019834 


PACKING MS28778-2 


ADAPTER ASSEMBLY 
9019335 —————- 


— PRESSURE GAP 9028515 
PACKING 4328778-4 


PRESSURE GAGE 19-9010533 
PACKING MS287768-2 
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opening valve, If gage pressure reaches or 
exceeds 30 psi, close pressurizing vaive by 
torquing pressurizing valve swivel nut to 
100 25 in-lb, and perform steps h through j. 
If pressure on gage does not reach 30 psi, 
proceed to step k, 


h, Turn core depressor on pressure adapter 
fully counterclockwise, and remove adapter 
from pressurizing valve by backing off adapter 
swivel nut A, Do not vent pressure from SIC, 


i. Install cap on SIC pressurizing valve, 
Torque cap to 20-25 in-Ib. 


j. Obtain sample of pressurant from each 
overpressurized (30 psig or more) SIC, (Refer 
to paragraph 3, 3.7.) 


ELECTRICAL CONTROL 
ASSEMBLY 


J2-10-5A 


Figure 3-39, Measuring Spark Igniter Cable Pressure 


Figure 3-40 deleted, 
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k. If gage pressure does not reach 30 pal, 
allow a minimum of 2 minutes for pressure to 
stabilize, making allowance for any off-zero 
position of gage indicator needle. If gage pres- 
sure indicates a continuous decrease instead of 
stabilization, close pressurizing valve and 
leak-test test equipment; then repeat test. 
Record gage pressure for future reference. 


1. Using crowfoot wrench 9019552, close 
pressurizing valve by torquing valve swivel nut 
to 100 +5 in-lb. 


m. Read temperature indicated on strap-on 
temperature measuring device on ECA. Using 
pressure recorded in step k, convert measured 
pressure (Pj) to temperature-corrected 
pressure (Pt) through the following equation: 


(530) (P, +14,.7) . 
PE sememmrinvcioen oe 14,7 
T + 460 


where 
Pr = temperature-corrected pressure (psig) 
P, = measured pressure (psig) 
T = measured temperature (°F) 


mA. When performing 15-day presstire 
measurement on spark igniter cables where it 
is known that pressure ts transferring between 
cable and ignition exciter, perform step mB. 
On other spark igniter cables, proceed to step 
ne 


mB. Using temperature-corrected presstire 
obtained in step m, determine if presstire drop 
was greater than 3.0 psig. If pressure drop was 
greatér than 3.0 palg, represatitize cable and 
contiilié measurtii¢ presstire and repredsilrlzing 
cable every 16 days until if 1g determined that 
cable presstire will not leak down to less than 
5.0 psig at time of scheduled latinch, plus 6 
days. If piesstire reading was less than 2.5 
psig, leak-test cable (refer to paragraph 
3.3.6A),. If pressure di‘op was less than 3.0 
psig, represstirize cable and contintte 12-month 
scheduled monitor tests as outlined in section I. 
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n. Locate time (in months) on curve of 
figure 1-8E since SIC was last pressurized. 
(Refer to Engine Log Book.) Project this time 
and temperature-corrected pressure obtained in 
step m until lines cross. Determine required 
action as follows: 


(1) If point where lines cross ts in range 
requiring leak test, leak test as outlined in 
paragraph 3.3.6A. If leak testing does not 
determine cause of low pressure or if it ts 
determined that pressure 1s transferring between 
cable and ignition exciter, repressurtze spark 
igniter cable (paragraph 3.3.6B) and repeat 
pressure measurement tn 15 days as specified 
in step mB. 


(2) If point where lines cross is in 
REPRESSURIZE range, repressurize SIC as 
outlined in paragraph 3.3. 6B. 


(3) If point where lines cross is in 
SPECIAL DISPOSITION REQUIRED range, leak- 
test SIC and then contact Engine Contractor for 
evaluation and disposition. 


(4) If point where lines cross is in 
ACCEPTABLE PRESSURE range, proceed to 
step oa. 


o. Turn core depressor on adapter 
9019530-21 to fully counterclockwise position. 


cn 
p. . Loosen pressure cap 9025615 on adapter 
901095365. After pressure has vented from 
adapter, torque pressure ofp to 26-35 in-lb 
while holding adapter 9019535 to prevent applying 
a load on adapter 9019530-21, 


q. Usliig crowfoot wrench 9019862 , open 


' pressurizitig valve by backing off valve swivel 


nut 1+2 full turns while holding valve. Monttor 
presstire gage for 6-6 minutes. If a pressure 
increase in excess of 0.3 pal {s indleated on 
gage, replace valve core as outlined in steps r 
throtigh x. If leakage is not excessive, proceed 
to step y. 


rr Usttig erowfoot wrench 9019562, close 
presstirizing valve by torquing valve swivel nut 
to 100 +5 in-lb. 


R-3625-1B 


8s. Remove adapter trom pressurizing valve 
by backing off adapter swivel nut A. 


t. Using adapter EWR183648, remove valve 
core. 


u. Verify that pressurizing valve stem con- 
tains a 1-3/8 inch minimum depth hole for core 
pin clearance. If depth of hole is not 1-3/8 
inch, replace pressurizing valve as outlined in 
R-3825-3. Leak-test and repressurize spark 
igniter cable as outlined in paragraphs 3.3.6A 
and 3.3.6B. 


v. Purge core cavity by momentartly backing 
off valve swivel nut and opening valve metal-to- 
metal seat. 


w. Clean new valve core as outlined in 
R-3825-3, and install core using torque adapter 
EWR183648. Torque valve core to 24 +5 in-oz. 


x. Repressurize spark igniter cable as 
outlined in paragraph 3.3. 6B. 


y: Using crowfoot wrench 9019552, close 
pressurizing valve by torquing valve swivel nut 
to 100 +5 in-lb. 


z. Manually turn core depressor clockwise 
(do not use wrench) untll depressor bottoms 
(indicated by increased torque required to turn 
core depressor). Do not overtorque depressor. 


aa. Loosen presstire cap 9026516 on adapter 
9019635. After presstre hag vented from 
tidapter, torque pressure cap to 25-36 in-lb 
while holding adapter 9019535 to prevent apply- 
ing a load on adapter 9019530-21. 
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ab, Monitor pressure gage for a minimum 
of 6-6 minutes, If a pressure increase ts 
indicated on gage, pressurizing valve metal-to- 
metal seat is leaking, If leakage exists, replace 
pressurizing valve as outlined in R-3825-3, 
Leak test and pressurize spark igniter cable 
as outlined in paragraphs 3,3.6A and 3,3, 6B, 


ac, Turn core depressor on adapter 
9019630-21 fully counterclockwise, and remove 
adapter from pressurizing valve by backing off 
adapter swivel nut A, 


ad, Install valve cap on SIC pressurizing 
valve, Torque to 20-25 in-lb, and safetywire. 


ae, Replace all used packings on test 
equipment with new packings, and return test 
equipment to pressurization toolkit, 


3,3,6A. LEAK- TESTING SPARK IGNITER 
CABLES, The following lists the test equipment 
required and a step-by-step procedure for leak- 
testing SIC (figure 3-41), Sce figure 3-94 for 
Engine Log Book entry requirements, If 
specified results are not obtained when perform- 
ing this test, refer to figure 3-41A for trouble 
analysis, In the following procedure, when 
removing, installing, or tightening adapter 
9019530-31 or the SIC pressurizing valve cap 

on the SIC pressurizing valve, the pressurizing 
valve swivel nut must be torqued to 100 45 in-lb, 


WARNING 


Spark Igniter Cable Pressurization 
Tool Kit 9026425 must be operated 
by authorized personnel trained tn 
the use of the equipment. 


CAUTION 


Removing) {nstalling, or tightening 
adapter 9019630-31 or the SIC 
presstrizing valve cap on the SIC 
pressurizing valve when the valve 
swivel nut fs not torqued to 100 45 
in-lb can damage the pressurizing 
valve, 


e The spark exciters must not be 
energized with the spark iviltar 
cable tide: vactim, Energizing 
the spark exciters with cable tinder 
vactitm could cattge an are and 
damage cable or spark excttet. 


Section Ill 


3.3.6A.1 Preparing for Test. 


a. Obtain the following test equipment, or 
equivalent: 


(1) Helium leak detector set and test port 
station from components adapter set 9016796, 
or equivalent. 


(2) Pressure adapter 0019530-31 and 
crowfoot wrench 9019552 from spark igniter 
cable pressurization toolkit 9026425-31. 


(3) Hypodermic needle (A. S. Alve Co), 
27 gage, 6/8 inch long, or equivalent. 


(4) A low-pressure, regulated source of 
helium. (Refer to section I, ) 


(5) A regulated source of hellum (refer 
to section II) capable of stifplying 30 psig to 
THRUST CHAMBER JACKET PURGE and 
PURGE MANIFOLD SYSTEM customer connects, 


(6) Test plate 9020222-11, 6 bolts 
AN4-17A, 12 washers LD163-0010-0009, 6 nuts 
NAS679A4W, and one packing MS20513-019, 
from test plate kit 9018843-11, 


b. Prepare helium leak detector set and test 
port station for test a8 outlined in R-3826-6, 
After calculating leak detector sensitivity, main- 
tain leak detector set in a test-ready condition. 


c. Torqtie spark igniter cable pressurizing 
boss jamnut to 200 410 in-lb or verify that jam- 
nut has previously been torqued to 290 +10 tn-lb. 
Use backup wrench to hold presstirizing boss 
to prevent rotation during torquing, 


d. Torque pressurizing valve to 200 410 in-ib 
or verify that pressurizing valve has previously 
been torqtied to 200 410 {n~lb, (Apply torque 
to 3/4-inch hex portion of valve, not to 6/8-inch 
swivel nut.) Use backup wrench to hold pres- 
surizitg boss tu prevent rotation during 
torquing, 


e. Remove cap from SIC pressurizing valve. 
Inspect cap for evidence of damage to cap seal, 
If seal is unsatisfactory, install new cap at 
completion of testing, 


f, Turn cote depressor on adapter 
9019630-31 fully counterclockwise. (See 
figure 3-41,) 
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PRESSURIZINO VALVE SPARK IGNITER CABLES 
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PRESSURIZING y 
VALVE BWIVEL NUT 
ELECTRICAL 
CORE DEPRESSOR CONTROL 
\ 5 p = K / Sa ASSEMBLY 
wee } Se sion 
ADAPTER SWIVEL NUT A i pent HOGE 
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ADAPTER 9019530-31 
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f 
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(__\ 
Ld 
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‘cor 


DETECTOR 


J2-15-68 
Figure 3-41. Leak-Testing Spark Igniter Cables 
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NOTE 


Contact of the adapter seal with the 
pressurizing valve stem can be felt 
by supporting the adapter and manu- 
ally turning adapter swivel nut A, 


g. Install adapter 9019530-31 on SIC pres- 
surizing valve and tighten adapter swivel nut A 
(figure 3-41) 1/2 to one full turn after adapter 
seal contacts pressurizing valve stem. Do not 
excced one full turn after adapter seal contacts 
pressurizing valve stem, 


h, Connect test port station to pressure 
adapter 9019530-31, and initiate vacuum 


pumping of system, 


i. If contamination and/or leakage rate of 


pressurizing system exceeds 3 x 10-7 ce helium 


per second after helium leak detector returns 
to test condition, isolate leak detector, repair 
leak and/or clean test system, and repeat 
system test. If contamination and/or leakage 
rate does not exceed 3 x 10-7 cc helium per 
second, proceed to paragraph 3.3. 6A, 2. 


3.3.6A,2 Leak-Testing, 


Operation 


Result 


CAUTION 


Overtorquing the depressor can damn- 
age the valve core and/or depressor, 


a. Mantally turn 
core depressor (do not 
use wrench) on adapter 
9019630-31 clockwise 
until depressor or 
valve core bottoms 
(indicated by increased 
torqtte required to turn 
depressor), Do not 
overtorque depressor, 


b, Usthg e#éwfoot 
wrerich 9019562, back 
off SIC pressurizing 
valve swivel nut 1-2 
full turns while 
holding valve to 
prevent valve from 
loosening, 


Helium leak detector 
must return to test 
condition within 2 
minutes. Maximum 
allownble leakage is 

3 x 10-7 cc helium per 
second. 


Helluin leatdetector 
mtist return to test 
condition within 30 
minutes, Maximum 
allowable leakage is 
3x 10-7 cc helium per 
second, 


¢, Leak-test SIC spark plugs by purglng 
helium around spark plug tips while observing 
helftim leak detector for indication of leaks. 
The following method may be used; however, 


Section II 
Paragraph 3,3, 6A, 2 


other methods are acceptable as long as a dense 
concentration of hellum is maintained around 
SIC spark plug tips during leak test: 


(1) Install test plate 9020222-1 {using 
6 bolts AN4-17A, 12 washers LD163-0010-0009, 


6 nuts. NASG70A4W,, and‘one packing | 
MS820613-019, on THRUST CHAMBER JACKET 
PURGE customer connect when leak-testing ASI 
cable spark plugs, and on PURGE MANIFOLD 
SYSTEM customer connect when leak-testing 
GG SIC spark plugs, (The stage purge supplies 
may be used to supply helium through the 
customer connects. ) 


(2) Connect a regulated source of helium 
(refer to section II) to test plate 9020222-11, 


(3) Close shutoff valve downstream of 
helium supply pressure gage and regulator, and 
adjust regulator until gage indicates 30 40,5 psi. 


(4) Remove one thrust chamber exit closure 
desiccant cover, 
Operation Result 
Maximum allowable 


leakage is 3x 10°! ce 
helium per second. 


(5) Open shutoff 
valve downstream of 
heliftim supply regu- 
lator to start helium 
purge, Observe 
helium leak detector 
for indication of leak- 
age. Close helium 
supply shutoff valve 
to stop helfum purge. 


(6) Disconnect regulated helftim source 
from test plate 9020222-11, and remove test 
plate from customer connect. 


d. Connect hypodermic needle to low-pressure 
source of helium, 


WARNING 


A stidderi burst of presstire to the 
helltim supply hose can blow the 
hypodermic teedle from the hose, 
catising serlous injury to personnel 
and damage to equipment. 


é. Slowly open hellum supply ntaln valve untif 
ft aah of helium is obtained from hypodermic 
needle, 
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Trouble Probable Cause Isolation Procedure 
1. Helium leak detecto> does not Pressurizing valve None recuired. 
return to.test condition within 2 metal-to-metal seat 
minutesafter;de essing-pre leaking. 
and/ or leakage. rate Hexceeds 
3x 107° cc helium'p per “seconds 
2. Helium leak detector does not Pressure transferring a. Using crowfoot 


return to test condition after opening between SIC and spark 


pressurizing valve 


exciter. 


wrench 9019552, close 
SIC pressurizing:1 valve 

by torquing | pressurizing 
valve’ swivel nutito.100 +5 
in-Ib and rotatin gicores 
depressor fallyfeounter— 
cCluckwise# ~ 


b. Jisconnect adapter 
from SIC-pressurizing 
valve by backing: off 
adapter swivel nut“A- 


c. Remove SIC from 
ECA. (Refer to”: 
R-3825-2.) 


@. Seal open end of spark 
igniter cable bell housing 
with test plate 9022786" 
(obtain from ‘components 
adapte> set‘9016796)2* 


Remedy 


Replace pressurizing valve, and 
repeat leak test. (Refer to 
R-3825-3.) 


None (acceptable condition). 


e. Support SIC. bell: housing, 


os 


pressurizing tube;* 
surizing valve?*: 


Figure 3-41A. Spark Igniter Cable Leak-Test Trouble Analysis Chart (Sheet 1 of 4) 


HJ] Yoyja0g 


IT “See -U 


ZLGT Adunuup LZ -g ‘ON aduLyo 


BYT-e 


Trouble 


Probabte Cause 


Isolation Procedure Remedy 


2. (cont) 


3. Contamination and/or leakage 
rate exceeds 3.x 10-T cc helium 
per second after opening pressur- 
izing valve. 


4. Leakage exceeds 3x 107" ce 
helium per second when purging. 
around spark plug tips>” 


5. Total leakage of SIC exceeds 
6 x 10-& ce helium persecond 
when flowing: helium: around cable 
bell housing to" o BCAtsealing ar rea. 


Pressurizing valve 


O-ring seal leaking. 


Spark igniter spark 
plug leaking. 


O-ring seal leaking. 


f. Initiate vacuum pump- 
ing of disconnected SIC. 


g. Perform SIC leak 

test as outtined in para- 
graph 3.3.6A.2. At 
completion ‘of an_acceptable 
leaiz.test; “reconnect SIC as. 
outlined in n R=3825-3 and. 
pressurize’ ‘SIC'as outlined 
in paragraph'3:326B:2 


h. Using leak~test com- 
pound, leak-test SIC bell 
housing to ECA(sealing ” 
area and pressuzizin e* 
vaive to valve buss=* © 
Leakage is not’allowable. 


Observe helium leak 
detector for indication 
of leakage 1 while’ flowing 
helium with ‘hypodermic 
needle around:s SIC'pres- 
surizing valvez*: 


Replace pressurizing valve and 
repeat leak test. (Refer to 
R-3825-3.) 


None required. Replace SIC. (Refer to R-3825-3.) 


None required. a. Disconnect SIC from ECA, and 
replace SIC bell housing O-ring. 
(Refer to R-3825-3") 


b. Reconnect SIC to ECA. (Refer 
to R-3825-3.) 


c. Repeat leak test. 


Figure 3-41A. Spark Igniter Cable Leak~Test Trouble Analysis Chart (Sheet 2 of 4) 
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Trouble 


ee Eee eee 


6. Total leakage of SIC exceeds 
6 x 107 ce helium per second. 
when flowing helium around SIC’ 


pressurizing valve. 


T. Total leakage of SIC exceeds 
6 x 10-& cc helium per second 
when flowing: helium around f pres- 
surizing- valve- boss to‘tube weld: 


8. Total leakage of SIC exceeds 
6 x 10-6 cc helium. per second. 
when flowing helium: around SIC 
pressurizing tube=to-tube-splice. 


9. Total leakage of SIC exceeds 
6 x 10-§ cc helium per second when 


flowing helium: around pressurizing 


tube to bell: housing’connect j point. Pe! 


Eee 


Probable Cause Isolation Procedure 


Pressurizing valve 
leaking. 


None required. 


Pressurizing valve 
buss to tube weld 
joint leaking. 


None required. 


SIC pressurizing 
tube-to-tube splice 
leaking. 


None required. 


Pressurizing tube 
to bell housing weld 
joint leaking=~ 


None required. 


Remedy 


a. Replace pressurizing valve. 
(Refer to R-3825-3.) 


b. Repeat leak test. 


a. Disconnect SIC from ECA. 
(Refer to R-3825-3.) 


b. Touch up weld using TIG 
(tungsten-are inert-gas-shielded) 
process and 347 stainless-steel 
filler alloy. Make sure weld does 
not plug tube. 


c. Reconnect SIC to ECA. 
to R-3825-3.) 


(Refer 


d. Repeat leak test. 


a. Disconnect SIC from ECA. 
(Refer to R-3825-3.) 


b. Touch up braze using gold- 
silver-copper-zinc brazing alloy 
RBO170-089 (Rocketdyne)’ ‘andflux 
mixture af 50-percent Handy*flux’ 
and 50-percent Handy flux,;<Type'B1 
(Handy and: Harman): Make-sure 
braze does not plug tube.” 


c. EKeconnect SIC to ECA. (Refer 
to R-3825-3.) 


d. Repeat leak test. 


a. Disconnect SIC from ECA, 
(Refer to R-3825-3.) 
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Trouble 


10. Total leakage of SIC exceeds 
6 x 10-6 cc helium per second 
when flowing helium. around SiC: - 
to bell: housingybraze\joint— 


11. Total leakage of SIC exceeds 
6 x 10-& cc helium: per’second 
when flowing helium ‘2round'SIC-. 


to spark plug braze joint" 


12. Total leakage of stCfexceeds 

6 x 10-© cc helium per second 
when flowing helium along entire 
length of SIC. 

13. Total leakage of SIC exceeds 

6 x 10-© cc helium per second when 
helium. is injected under RTV tape 
Sheathing 


Probable Cause 


Faulty braze joint. 


Faulty braze joint. 


Hole in SiC bellows. 


Hole in SIC bellows. 


Isolation Procedure 


None required. 


None required. 


None required. 


None required. 


Remedy 


b. On SIC NA5-27448 and 
NA5-27448T1, touch up weld using 
TIG (tungstea-arc inert-gas- 
shielded) process and ER308 filler 
alloy. Make sure weld does not 
plug tube. 


c. On SIC 651389, 651390, 

651392-3, 651392-5, and 651393, use 
Strip Kleen No. 171 (Sinclair Paint 
Co), or equivalent, and remove zinc 
chromate primer from‘ “weld: | areas 
Touch up weld using: TIG: (tungsten- 
arc inert-gas-shielded) ‘processiand 
gold-nickel brazing alloy;RBO170=064 
(Rocketdyne), and applya coatiof:: 
zinc chromate primer; (MIL-P=8585) 
to welded area. Make sure weld does 
not plug tube. 


d. Reconnect SIC to ECA. (Refer 
to R~3825-3.) 


e. Repeat leak test. 


Replace SIC. (Refer to R-3825-3.) 


Replace SIC. (Refer to R-3825-3.) 


Replace SIC. (Refer to R-3825-3.) 


Replace SIC. (Refer to R-3825-3.) 


Figure 3-41A- Spark Igniter Cable Leak-Test Trouble Analysis Chart (Sheet 4 of 4) 
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Soction II 
Operation Result 
f, Observe Maximum total atlow- 


able SIC lonkago Is 


holilum lonk detector 
0x 10-8 co helium por 


for lenknge while 


flowing hellum with sooond, 
hypodermic needle, 
around the following 
nrens;: 
NOTE 


Excess leaknge in this procedure 
is the cumulative (total) leakage of 
any ono SIC exceeding 6 x 10-9 cc 
hellum per second, 


(1) SIC bell housing 
to ECA sealing aren, 


(2) SIC pressurizing 
valve. 


(3) SIC pressurizing 
valve boss to tube weld. 


(4) SIC pressurizing 
tube to tube splice. 


(6) Pressurizing tube 
to bell housing connect 
point, 


(6). SIC to bell housing 
braze jolt, entire length 
of SIC and SIC to spark 
plug braze joint, 


fy If leak test is bétig¢ performed to {solate 
tho catise of a cable low-presstite condition and 
excessive leakage wad tot détedted in step f, do 
the following: Using a hypodermic needle, 
inject hdllum wider the RTV tape sheating near 
the cable to bell hotialiig jolnt while observing 
leak detector, ‘Total leaknge (leakage of step t 
nid this step) must not exceed 6 x 10-8 cc 
helium per second, 


h, Using ctowfoot wretch 9019662, close 
SIC pressurizing valve by terquitig valve swivel 
nut to 100 25 in«lb, 


1, Turn cote deptessot on adapter 
9019530-31 fully counterclockwise, and remove 
adapter trom SIC pressurizing valve by backing 
off adapter swivel nut A, 
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j. Secure helium leak detector as outlined 
in R-3826~6, 


f. Within one how pressurize SIC (parn- 
graph 3,3, 6B), 


rod 


9,9,0A1 LAK nmeTING BBARICTONIT 
CABLES WITH KNOWN IGNITION EXCITER 
LEAKAGE, Refer to Engine Log Book for 
{dentification of leaking ignition exciters, See 
figure 3-41 for connecting tost equipment. 


WARNING 


Spark Igniter Cable Pressurizatton 
Tool Kit 9026426 must be operated 
by authorized personnel tratned in 
the vse of the equipment, 


CAUTION 


Removing, installing, or Uphtening 
adapter 9019530-31 or the SIC pras- 
surizing valve cap on the SIC pres~ 
surizing valve when the valve styivel 
nut is not torqtted to 100 45 in-ib 

can damage the pressurizing valve. 


3,9,6A1,1 Preparing for ‘Test, 


a, Obtaln the following test equipment, or 
equivalent: 


(1) Hellum leak detector set and test port 
statlon from components adapter set 9016706, 
or equivalent, 


(2) Presdlite adapter 0010530-31 and crow- 
foot wrench 9019652 from spark igniter cable 


_ pressurization toolkit 9025426-31, 


(3) Hypodermie needle (A.8. Aloe Cs), 


| 2't-gage, 6/8-inch long, or equivalent, 


—hellim, (Refer to sect 


(4) A low-pressure, regulated source of 
fon tt.) 


(6) A régulatad dource of hélliim (*éfer to 


- section Ml) edpable of stipplying 30 palg to 


THRUST CHAMBER JACKET PURGE and 
PURGE MANIFOLD SYSTEM cttstomer connects, 


(6) ‘Téat plate $090422-11, 6 bolts AN4-17A, 
12 washers LD163-0010-0000, 6 huts 
NAS67DA4W, and one packing MS20613-019, 
from test plate kit $018643-14, 


R~3026-1B 


b. Prepare helium leak detector set and test 
port station for test per manufacturer's re- 
quiromonts, After calculating leak detector 
sonsitivity, matntain leak detector set ina 
teal-rondy condition, 


c. Remove cap from SIC pressurizing valve. 
Inspect cap for evidence uf damage to cap seal, 
If seal ls damaged, install new cap at comple- 
tlon of teeting. 


d, Turn core depressor on adapter 
9019630-31 fully counterelockwise. (See 
figure 3-41.) 


NOTE 


Contact of the adapter seal with the 
pressurizing valve stem can be felt 
by supporting the adapter and man- 
ually turning adapter swivel nut A. 


e, Install adapter 0019630-31 on SIC pres- 
surizing valve. Support weight of adapter while 
fingertightening adapter swivel nut A 
(figure 3-41) 1/2 to one full turn after adapter 
seal contacts pressurizing valve stem, Do not 
exceed one full turn after adapter seal contacts 
pressurizing valve stem, 


f. Connect test port station to pressure 
ndapter 9019630-31, and initlate vacuum pump- 
ing of system, 


g. If contamination and/or leakage rate of 
pressurizing system exceeds 3 x 10°! cc 
hellum per second after helltim leak detector 
roturns to test condition, {isolate leak detector, 
| repalr leak and/or clean test system, and re- 
peat system test, If contamitatlon and/or 
leakage rate does not exceed 3 x 1077 cc helium 
per second, proceed to paragraph 3,3, 6A1, 2. 


3.3,6A1,2 Leak-Testing, 
CAUTION 
Overtorquing the depressor can 


damage the valve core and/or 
depressor. 


Operation 


a. Manually turn core 
doprossor (do not use 
wrench) on adapter 
00109630-31 clockwise 
until depressor or valve 
core bottoms (indicated 
by {ncronsed torque re- 
quired to turn depres- 
sor), Do not overtorque 
depressor, 


Sootlon HI 


Result 


Hellum lenk detector 
must return to test 
condition within 2 
minutes, Maximum 
allowable lenkage ts 
3x 10°? uc helium . 
per second, Leakage 
in excess of 3 x 10° 
indicates pressurizing 
vilve motal-to-metal 
seut is leaking, 


b, Using crowfoot wrench 0010662, back off 
SIC pressurizing valve swivel nut 1-2 full turns 
while holding valve to prevent valve from 


loosentng, 


c, Continue vacuum 
pumping of system for 
30 minutes, Record 
netual contamination/ 
leakage rate value. 


Helium louk detector 
contamination and/or 
leakage rate must be 
on scale (less than 

1 x 10-4 ce helium 
per second), 


d, Lenk-test SIC spark plugs by pur_ing 
helium around spark plug Ups while observing 
helium lenk detector for indication of leaks, 
The following method may be used; however, 
other methods are acceptable if a dense con- 
centration of helium is maintained around SIC 
spark plug tips during leak test, 


(1) tmatdil test plate 0020222-11 using 6 
bolts era 12 washers LD163-0010-0000, 


6 nuts NA8679. 


4w, and one packing» . 


MS20613-010, on THRUST CHAMBER dACKEY 


PURGE customer connect when lenk-testing ASI 
cable spark plugs, and on PURGE MANIFOLD 
SYSTEM cttstomer connect when leak-testing 
GG SIC spark plugs, (‘The stage purge supplies 
may be used to supply helium through the cus- 
tomer connects, ) 


(2) Connect a regulated sott'ce of helium 
(refer to section It) to test plate 9020222-11, 


(3) Close shutoff valve downstream of helium 
supply pressure gage and regulator, and adjust 
regulator until gage indicates 30 40.5 pal, 


(4) Remove one thrust chamber exit closure 
desiccant cover, 


Change No, 6 - 13 September 1972 3-152A 


Sectton HI 


Operation 


(6) Opon shutoff 
valve downstream of 
helium supply regu- 
lator to start hollum 
purge, Observe 
helium leat detector 
for Indication of 
leakage, Close heli- 
um supply shutoff 
valve to stop helium 
purge, 


R-9826-1B 


Result 


Hollum leak dotector 
contamination and/or 
leakage rate must not 
{neronse ubove re- 
vorded value, 


(8) Disconnect regulated hellum source 
from test plate 9020222-11, and remove test 
plate from customer connect. 


e. Connect hypodermic needle to low- 
pressure source of helium, 


WARNING 


A sudden burst of presstte to the 
helium supply hose can blow the 
hypodermic needle from the hose, 
causing serious tnjury to person- 
nel and damage to equipment. 


f, Slowly open helium supply main valve until 
a flow of hellum is obtatned from hypodermic 


needle. 


g. Observe hellum 
lenk detector for leak- 
age while flowing hell- 
um with hypodermic 
needle, around the 
following areas: 


(1) SIC bell 
housing to ECA 
sealing area, 


(2) SIC pressuriz- 
ing valve. 


(3) SIC pressuriz- 
ing valve boss to tube 
weld, 


(4) SIC pressuriz- 
ing tube to tube splice. 


3-152B 


Helium leak detector 
contamination and/or 
leakage rate must not 
{ncreise above re- 
corded value. 
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Operation Result 
(5) Fressurizing 

tube to boll housing 

connect polnt. 


(6) SIC to bell 
housing braze joint, 
entire length of SIC 
and SIC to spark 
plug braze joint, 


h, Using crowfoot wrench 9019562, close SIC 
pressurizing valve by torquing valve nwivel nut 
to 100 +6 {n-ib. 


{, ‘Turn core depressor on adapter 
9010630-31 fully counterclockwise, and ro- 
move adapter from SIC pressurizing valve by 
backing off adapter swivel nut A. 


j. Secure helium leak detector as outlined 
in R-3825-5, 


kk. Within one hour pressurize SIC 
(paragraph 3,3, 6B), 


1, After pressurizing cable, mensttre pres- 
sure every 16 days minlinum (refer to 
paragraph 3.3.6), Repressurize cable if pree- 
sure drop is greater than 3.0 psig. Perform 
lenk-test of paragraph 3,3,€A if pressure read- 
ing {8 less than 2,5 psig. 


m, Continue measuring pressure and reptres- 
surizing cable every 16 days untli it ts deter- 
mined that cable pressure wili not leak down to 
less thin 6,0 psig at time of scheduled launch 
plus 5 days, 


R-9826-15 Seotion Il 


$.9,0B PRESSURIZING SPARK IGNITER, 
CABLES, . The following lists the tost equip- 
mont required and n step-by-step procedure for 
pressurizing tho SIC (ftygure 3-42), Soo figure 
3-04 for Engine Log Book entry requirements, 
In the following procedure when removing, tn- 
stalling, or tightening adapter 0010630-21 or 
the SIC pressurizing valve cap on the SIC pres- 
surizing valve, the pressurizing vilve swivel 
nut must be torqued to 100 45 in-Ib, 


WARNING 


Spark Igniter Cable Pressurtzatton 
Tool Kit 0025425 must be operated 
by authorized personnel trained In 
the use of the equipment, 


CAUTION 


Removing, installing, or tightening 
adapter 9010630-21 or the SIC pres- 
surizing valve cap when the valve 
swivel nut is not torqued to 100 45 
in-lb can damage the pressurizing 
valve, 


3,3,0B,1 Preparing for Pressurtzatton, 


a, Obtain the following test equipment, or 
equivalent: 


(1) Pressure adapter 9019530-21, pres- 
surizing manifold 9025801, swivel 10-9025613, 
fitting 9010534 (removed from pressure adaptor 
0019630-21), pressure gage 10-6019633, adapter 
9010636, pressure cap 9026616, 3 packings 
MS28778-2, 3 packings M820776-4, crowfoot 
wrench 9019562 from spark igniter cable pres- 
surization tootkit 9026425-21 or 9025425-31, 

Band adapter EWR183648, 


(2) A regulated source of gaseous nitrogen 
(MIL-P-27401) capable of supplying 30 psig to 
SIC, 


(3) A strap-on temperature-measuring 
device accurate within 2° F, 


b. Instat) strap-on lemperature-measuring 
device on face piate of ECA, 


c, Remove adapter 19-0026806 (if installed) 
from end of pressuriaing madtfold hose, and 
using packing MS28778-4, install swivel 
19-9025513 on hose; torque to 25-35 in-Jb, 
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BPARK IONITER CABLES 
(4 PLACES) 


ELECTIICAL 
CONTROL 
ASSEMBLY 


PRESSUIUNZING VALVE 
(1 PLACES) 


PRESSUNIZING 
VALVE SWIVEL NUT 


COI SERN. 


ADAPTER SWIVEL NUT A 


PRESSURE 


ADAPTER 001053021 Poe 
te! 


ADAPTER SWIVEL NUT B 


FITTING 9010534 


PACKING MS28778-2 aN 


PRESSURIZING 
MANIFOLD HOSE 


PRESSURIZING 
MANIFOLD 


9025801 | 


3WIVEL Q SS PRESSURE CAP 


7 19902551 002581h 
? 3 


xX 

PRESSURE GAGE PACKING 
19-¢010593 Be 
PACKING MS26778-2 ara 


PACKING M828778-4 


ADAPTER 9019535 


PRESSURE 
ae REGULATOR 


ae va des 


ae SUPPLY 


4 
ACCUMULATOR ——~ 


(800 CC MINIMUM 
VOLUME) 


Figure 3-42. Pressurizing Spark Igniter Cables 
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Soction Il 


d. Support pressurizing manifold by strapping 
it to engine near SIC pressurizing valves, 


NOTE 


If test equipment has proviously 
been assembled proceed to step h. 


e, Using 2 packings MS28778-2, Install 
pressure gage 19-09019633 and fitting 0019534 
on adapter 9019635, Torque gage and fitting to 
26-36 in-lb, 


f. Using packing MS28778-4, install adapter, 
gage, and fitting (assembled in step e) on pres- 
surizing mantfold hose; torque to 26-36 in-lb, 


g. Using packing MS28778-2, install adapter 
9010630-21 on fitting 9010634 (installed on 
adapter 9019635), Torque adapter swivel nut B 
(figure 3-42) to 25-35 iIn-lb. 


h, Close PUMP VALVE and VENT valve, 
and open PRESS VALVE on pressurizing 
manifold. 


i. Connect pressurizing line from GN» supply . 


to PRESS port of pressurizing manifold. 


j. Moke sure pressure regulator on GNg 
supply ts closed: then open matin valve on GNg 


supply. 


k. Hold ptessuiizing manifold hose to prevent — 


whipping, and apply low-pressure purge to hose 


by slowly opening pressure regulator {nh pressur- | 


izing line, Purge pressurizing manifold and 
hose for 1-2 minutes. Close pressure regulator. 


1, Torqte spark igniter cable pressurizing 
boss jani nut to 200 +10 in-lb or verlfy that 
jam nut has previously been torqued to 290 +10 
in-lb. Use backup wrench to hold pressurizing 
boss to prevent rotation during torquing. 


m, ‘Totqie pressttizing valve to 200 +10 
in-lb or verify that pressurizing Valve has 
previously been torqued to 200 +10 tn-lb. 

(Apply torque to 3/4-inch hex portion of valve, 
not to 6/8-inch swivel nut.) Use backup wrench 
to hold pressurizing boss to prevent rotation 
during torquing, 


n. Remove cap rom SIC pressurizing vitve. 
Inspect cap for evidence of damage to cap seal. 
If seal is unsatisfactory, install new cap at 
completion of pressurizing. 
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CAUTION 


Bonding the pressurizing manifold 
hose to a radius of less than 3 inches 
can damage the metal bollows of the 
nose. 


NOTE 


Contact of the adapter sent with the 
pressurizing valve stem can be felt 
by supporting the adapter and manu- 
oily turning adapter swivel nut A. 


e When tho pressuto gaze is in other 
than a vertical position, the t{idicator 
needle may be off-zero. 


o, Rotate core depressor on adapter 
9010630-21 fully counterclockwise, Connect 
adapter to SIC pressurlzitig vidlve, and tighten 
swivel nut A (figure 3-42) 1/2 to one full turn 
after adapter seal contacts valve stem, Do not 
exceed one full turn after seal contacts pressur- 
izing valve stem. Position adapter and pressure 
gage for easy reading of gage. 


p. Support adapter 9019530-21 to prevent 
rotating and to prevent damage to adapter tube, 


qs Rend indication on temperature measuring 
device. Using indicated temperature and figure 
3-43, determine required SIC pressure. 


WARNING 


Applying pressure in excess of 30 pst 
to the pressure gage can result in 
injury to personnel and damage to 
the gage. 


r. Record off-zer'o indicatton of pressiite 
gage 19-0019533 for future teference, Adjtst 
pressure regulator in GN pressurtzlig Ine 
until pressure gage indicates 0.6 psl of pressure 
determined in stepq. Do not exceed 30 psig. 
Make allowance for any off-cero indication of 
gage. 


R-~ 3826-15 Section Il 


| Ambtent Component Amblont Component 

Tomporature (°F) Pressure (psig) Tomporature (°F) Pressure (psig) 
40 26,3 19 a7,1 
41 46,3 W4 27,8 
42 25,4 16 27.0 
43 25,6 16 27.9 
44 26.6 4 28,0 
46 25.6 18 28,1 
46 26,7 19 28,2 
4" 26.8 80 28,2 
48 26,8 81 28,3 
49 26.9 82 28.4 
60 26.0 83 28.6 
61 20.1 84 28.6 
62 26,1 85 28,6 
63 26,2 86 28,7 
64 26,3 87 20.8 
56 26.4 88 28,8 
56 26,4 89 28.9 
67 26.6 90 29.0 
58 26,6 91 29.1 
59 26,7 92 29.1 
60 26,7 93 29.2 
G1 26,8 94 29,3 
62 26,9 06 29.4 
63 27.0 96 20.4 
64 27.0 97 20.6 
65 27,1 98 29,6 
66 27,2 00 29.7 
67 27.3 100 29,7 
68 27,3 101 29.8 
69 27.4 102 29.9 
70 27.5 103 30.0 
71 27.6 104 30,0 
42 27.6 


Figure 3-43, Required Spark Igniter Cable Pressure Versus Hardware Temperature 
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Section Ill 
Operation Reuult 


CAUTION 


Allowlng lonk-test compound to 
contact the burst diaphragm dlak 
can damage the disk, 


8, Using lenk-test 
compound, leak-test 
all connections on 
pressurlzing system, 
Do not aliow teak-test 
compound to contact 
burst diaphragm disk, 


Leakage is not 
allowable, 


CAUTION 


Overtorquing the core depressor can 
damage the valve core and/or dept essor, 


3.5,6B.2 Pressurizing, 


a, Manually turn core depressor (do not use 
wrench) on adapter 9019530-21 clockwise tntil 
depressor or valve core bottoms (indicated by 
increased torque required to core depreesor), 
Do not overtorque depressor, 


b. Using crowfoot wrench 9610662, open SIC 
pressurizing valve by backing off pressurizing 
valve swivel nut 1-2 full turns while holding 
valve to prevent valve from loosening, 


c. Maintath pressure for 10 40.6 minutes, 
Make allowance for any off-zeto indieatton of 
gage, and adjust pressure tn SIC to 40,6 palg 
of required pressure. Do not exceed 30 psig. 


d, Using crowfoot wrench 9010562, close 
SIC pressurizing valve by torquing pressurizing 
valve swivel nut to 100 45 in-lb, Turn core 
depressor on adapter 9019530-21 fully 
counterclockwise, 


dA, On spark ignlter cable NAS-2744671, 
record gage reading from step c and meastired 
hardware temperature for entry in Engine Log 
Book at completion of procedure, 


e, Close main valve and piesdlire regulator 
on GN, supply, atid open VENT valve on pres- 
surizifig mantfold to vent trapped pressure, 


{. Disconnect pressurizing mantfold hose 
from adapter 9019535, 
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NOTE 


On spark igniter cables 661380, 
061300, or NA6-27448, perform a 
communivation cheok (ability of 
enhlo to nccept pressure) as out- 
lined fi slaps g through m, Per 
form this lest only during the first 
pressurization following spark ig- 
niter cable connection to the ECA, 


@., Using packing MS28778-4, instal) pressure 
enp 9026516 on pressurizing cottnector of adapter 
9019636. ‘Torque pressure cap to 26-36 in-ib 
while holding adapter 9019636 to prevent adapter 
from applying a load on adapter 9919630- 21, 


CAUTION 


Overlorquing the core depressor can 
damage the yalve core and/or depressor, 


h, Manually tuifn core depressor on adapter 
9019530-21 clockwise until depreseor or valve 
core bottoms (indicated by increased torque 
required to turn depressor), Do not overtorque 
depressor, 


{, Using crowfoot wrench 9019662, back off 
pressurizing valve swivel nut 1-2 tull tut'ns 
while holding valve to prevent valve from 
loosening, 


Operation 
CAUTION 


Result 


Allowing lenk-test compound to 
contact the burst diaphragm disk 
can damage the disk. 


j. Apply 'leak-test 
compound to all connec- 
tions and fittliige on 
udapler '6010630- 21, 

If leakage exists, repair 
leakage and reptessurize 
cablé. Do not allow 
leak-test compound to 
Ha burst diaphragm 
dis ry 


Leakage is not 
allowable, 


R-3626-1B 


k, Obsorve page rending for 10 40,6 minutes, 
If stabilized gage reading ts within 3 pst of 
adjusted pressure in step c, igniter cable ts 
neceptable, If gage reading ts more than 3 psi 
below adjusted pressure in step c, igniter cable 
pressure ts unacceptable; repair igniter cable 
661389 or 651300 (refer to R-3826-3); remove 
and replace igniter cable NA5S-27448 
(refer to R-3825-3), 


1, If sptirk tguiter cable 1s acceptable, 
record final pressure gage reading from step 
k and hardware temperature for entry tn 
Engine Log Book at completion of procedure, 


m, Using crowfoot wrench 9019552, close 
igniter cable pressurtzing valve by torqulng 
pressurizing valve swivel nul to 100 25 In-lb, 


n, Turn core depressor on adapter 
9019530-21 to fully counterclockwise position. 


o. Loosen pressure cap 9025516 on adapter 
9019535, After pressure has vented from 
adapter, torque pressure cap to 26-36 in-lb 
while holding adapter 9019636 to prevent 
applying a load on adapter 9019630-21, 


p. Using crowfoot wrench 9019552, open 
pressurizing valve by backing off valve swivel 
nut 1-2 full turns while holding valve, Monitor 
pressure gage for 5-6 minutes, If a pressure 
increase in excess of 0.3 pat is indicated on 
gage, replace valve core as outlined in steps 
q through w. If leakage is not excessive, 
proceed to step x. 


q. Using crowfoot wrench 9019552, close 
pressurizing valve by torquing valve swivel nut 
to 100 45 in-lb, 


r, Remove adapter from pressurizing valve 
by backing off adapter swivel nut A, 


8s, Using adapter EWR183648, remove valve 
core, 


t. Verify that pressurizing valve stem 
contains a 1-3/8 inch mintmuni depth hole for 
core pit clearance, If depth of hole is not 
1-3/8 inch, replace pressuriziiig valve as 
outlined tn R-3825-3, Lenk-test spark igniter 
cable as outlined {n paragraph 3,3,6A. 


Soctton HI 


u. Purge core cavity by momentarily backing 
off valve swivel nut and opening valve metal-to- 
motal seat, 


vy, Clean new valve core as outlined In 
R-3826-3, and install core using torque adapter 
EWR183648, Torque valve core to 24 45 in-oz, 


w. Repressurize spark igniter cable and 
leak-test new valve core by repeating step p. 


x. Using crowfoot wrench 9019562, close 
pressurizing valve by torquing valve swivel nut 
to 100 +5 in-1b. 


y. Manually turn core depressor clockwise 
(do not use wrench) untll depressor bottoms 
(indicated by Increased torque required to turn 
core depressor), Do not overtorque depressor, 


%. Loosen pressure cap 9026615 on adapter 
9019635, After pressure has vented from 
adapter, torque pressute cap to 25-36 in-lb 
while holding adapter 9019536 to prevent 
applying «a load on adapter 9019530- 21, 


an, Monitor pressure gage for a minttitin of 
6-6 minutes, If a presstitto increase Is indicated 
on gage, pressurizing valve metal-to-metal seat 
is leaking, If lenkage exists, replace presstur- 
izing valve as outlliied in R-3825-3, Leak test 
and pressurize spark igniter cable as outlined 
in paragraphs 3.3,.6A and 3,3, 6B. 


ab, Turn core depressor on adapter 
9019530-21 fully counterclockwise, and remove 
adapter from pressurizing valve by backing off 
adapter swivel nut A, 


ac. Install valve cap on igniter cable pres- 
surizing valve, Torqtie to 20-25 in-lb, and 
safetywire, 


ad, Disconnect GN supply from pressurizing 
manifold, and remove manifold from engine, 


ae, Replace all used packings on test 
equipment with new packings, and return test 
equipment to pressurization toolkit, 
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Sootton Ill R-~ 3826-15 
Paragraph 3, 3.7 


CONTROL ASSEMBLY, When mionstiring 
pressure in spark igniter cnblos (S10), if an 
overpressurlzed SIC (30 palg or more prossure) 
ls found, a sample of the SIC pressurizing gas 
must be taken and analyzéd for hydrogen content. 
If the pressurizing gas {i the SIC contains one 
percent or more hydrogen, the cable must be 
replaced and a sample of the pressurizing gas 
in the ECA must be analyzed for hydrogen 
content, If the pressurizing gas in the ECA 
contains one percent or more hydrogen, the 
ECA must be replaced, 


WARNING 


Spark Igniter Cable Pressurization 
Tool Kit 9025425 must be operated 
by authorized personnel tratned tn 
the use of the equipment. 


a, Obtain the following equipment, or 
equivalent: 


(1) Pressure adapter 9019630-1, packing 
MS28778-2, and crowfoot wrench 0619562 from 
SIC pressurization toolkit 0026426-21 or 
00254256-31, 


(2) One SIC gas sample bottle RLG81000, 


b. Remove pressure cap AN920-48 trom 
nipple AN816-48 on gas sample bolle, and 
connect bottle to a vacuum pump capable of 
reducing bottle pressure to 60 millimetors 
(2 {nches) of mercury or less, 
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R-3826-15 Soction MI 
Paragraph 3.3.7 


tl, ‘Turn core depressor on adapter 
9019630-21 fully counterclockwise, and remove 
adapter from pressurizing valve by backing off 
adapter swivel nut A, 


nj. Install valve cap on igniter cable pres 
sutizing valve. Torqtte to 20-26 in-lb, and 
safetywire, 


ak, Disconnect GNo supply from pressurizing 
manifold, and remove manifold from engine, 


nl, Replace all used packings on test equip- 
ment with new packings, and return test equip- 
ment to pressurization toolkit, 


age a Wa geal fs oP SADE Biphvot bates leap 
3.3.7 SAMBLING BRBSSU IZING Gas ty... 
SPARK IGNITER GABLES AND ELECTRICAL 
CONTROL ASSEMBLY. When measuring pres- 
sure in spark igniter cables (SIC), if an over- 
pressurized SIC (30 psig or more pressure) is 
found, a saitiple of the SIC pressutizing gas 
must be taten and analyzed for hydrogen con- 
tent. If the pressurizing gas in the SIC contains 
one percent or more hydrogén, the cable must 
be replaced and a sample of the pressurizing 
gas in the ECA must be analyzed for hydrogen 
content. If the pressurizing gas in the ECA con- 
tains one percent ot more hydrogen, the ECA 
must be replaced. 


a, Obtain the following equipment or 
equivalent: 


(1) Pressure adapter 0019530-21) packing 
MS28778-2, and crowfoot wrench 9019552 from 
SIC pressurization toolkit 0026425-21, 


(2) One SIC gas sample bottle RL681000. 


b. Remove ptessure cap AN029-48 from 
nipple AN816-48 on gas sample boltle, and con- 
nect bottle to a vacuum pump capable of reducing 
bottle pressure to 50 millimeters (2 inches) of 
tnercury or less, 
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c. Open needle valve on gas sample bottle h. Remove cap from overpressurized SIC or 
and reduce pressure in bottle to 60 millimeters ECA pressurizing valve. 
(2 inches) of mercury or loss, ; oie 


d. Close needle valve on gas sample bottle 


is \nole vaatiuni in lotta: Contact of the adapter sonl with the 


pressurizing valve stem can be felt 


e, Remove gas sample bottle from vacuum by supporting the bottle and adapter 
pump, and iistall pressure cap AN920-48 on and turning adapter swivel aut A by 
nipple AN816-48. ‘Torque cap to 65-80 in-lb. hand, 

f. Make sure both needle vaivas on SIC gas | . 
sample bottle are closed; then remove cap i, Supporting weight of SIC gas sampte bottle 
AN029-28, and pressure miuifuld udapler, connect adapter 


to SIC or ECA pressurizing valyc, Tighten 
adapter swivel nut A (see figure 3-44) 1/2 to one 
full turn after adapter seal contacts SIC or ECA 
pressurizing valve stem, 


g. Using pack{ig MS828778-2, install pres- 
sure adapter 90196380-21 on SIC gas sample 
bottle nipple AN816-28. Torque fitting to 
26-35 in-lb. 


CORE DEPRESSOR 


ADAPTER SWIVEL NUT 5B ADAPTER BWIVEL Nur A 


PRESSURIZING VALVE 
SWIVEL NUT 


PRESS 


RESSURE 
FITTING 0019534 ADAPTER 9019530-21 


PACKING MS28778-2 


NIPPLE aN 


] % 


- 
1 S7 
- 


PHESSURIZING VALVE 
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Ein 
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3 
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i 
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ELECTRICAL CONTROL Lo 
ASSEMBLY PRESSURIZING VALVE ——. 


ELECTRICAL 
SPARK IGNITE CABLES 
CONTROL LACES) 


ASSEMBLY (QP 
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Figure 3-44. Sampling Pressurizing Gas in Spark Igniter Cables and Electrical Control Assembly 
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Soction II 
Paragraph 3. 3,8 


CAUTION 


Ovortorquing the core depressor can 
damage the valve core and/or do- 
pressor, 


j. Depress valve core by hand-tu' Alng core 
depressor on adapter clockwise until depressor 
bottoms (indicated by increased torque required 
to turn depressor). Do not overtorque de- 
presuur. 


k, Using crowfoot wrench 9019562, back off 
SIC or ECA pressurizing valve swivel nut 1-2 
full turns while holding valve to prevent {t from 
loosening, 


1, If SIC gas sample bottle needle valves 
must be repositioned for ease of necess, loosen 
pressure adapter swivel nut B and rotate gas 
sample bottle to desired position. Torque 
adapter swivel nut B to 25-35 in-lb. 


m. Open needle valve on gas sample bottle 
to allow SIC or ECA pressurizing gas to enter 
gas sample bottle. 


n. Close needle valve on gas sample bottle. 


o. Using crowfoot wrench 9019652, close 
SIC or ECA pressurizing valve by torquing 
valve swivel nut to 100 +6 in-lb. 


p. ‘Turn cuore depressor on adapter 
9019630-21 cotinterclockwise and disconnect 
adapter from SIC or ECA pressurizing valve 
by backing off adapter swivel nut A. 


q: Retiove pressure adapter 9019630-21 
and packing MS28778-2 from nipple AN816-258 
on gas sample bottle. 


r. Install cap AN929-2S on gas sample 
eet tipple AN816-28, ‘Torque cap to 25-35 
in- b. 


NOTE 


If capability for analyzing the gas 
sample for hydrogen content is not 
avatlable at the site, the gas sam- 
ple must be returned to the Engine 
Contractor, Logistics Program 
Support, for analysis. 
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s. Analyze SIC or ECA pressurizing gas for 
hydrogen content and proceed as follows: 


(1) If SIC or ECA gas:sample doos not con- 
taln one porcent or nore hydrogen, vent or 
pressurize SIC to required pressure (paragraph 
3.3.6.2). Vent or pressurize ECA to required 
pressure (paragraph 3, 3. 5. 2). 


(2) 1f SIC or ECA gas sample does contain 
one percent or more hydrogen, replace SIC or 
ECA. (Refer to R-3625-3. ) 


3.3.8 FUNOTION- TESTING’ 

MENTATION PRESSURE TRANSDUCERS, For 
FI system function test, refer to applicable 
Stage Contractor document, Use voltage limits 
specified in this paragraph as acceptance 
criteria for pressure transducers. The follow- 
ing procedure can be used as an ald in trans- 
ducer troubleshooting. 


NOTE 
Transducers not connected tr ‘..¢ 


stage measurement system Je. 
not be checked out. 


a. Mako sure all electrical power to engine 
is off and all pressure transducers are vented 
to atmospheric pressure. 


b. Didconiiest electrical connectors 2106, 
1106, and P107 (primary), and P1653, P164, 
and P166 (auxiliary) at engine customer con- 
nect as applicable for troubleshooting. (Refer 
to R- 3825-3. ) 


c. Apply 28 vdc, 6 amperes, ripple less 
than 0.1 volt peak, transients less than 60 
volts peak with 10-microsecond width and no 
more thar 0 pulses per second to one +28 vde 
power supply pin to FI package containing 
transducer to be tested. 


d. Meastire and record transducer output 
between P163-D (-6 vde return) on auxillary 


R-3626-15 


prckiige or 2108-1 (-6 vde return) on primary 
package and appliéable signal output pin 

(+0 to 5 vdo output) as tabulated In paragraphs 
3.3.8, 1 and 3.3.8.2, 


a. Apply 20'Vda, ripple toxs than’d, 1 ‘Volt 
peak, transients less thi 60 volt penk with 
10--microsecond Width and no more than 20 
pulses per second to 20-percent calibrate in- 
put pin, (Use same power supply as used to 
supply power to package). Repent atep d. 


f. Remove voltage applied to 20-percent 
calibrate input pin. 


g. Apply 28 vde to 80-percent calibrate in 
put pin, (Use same power sttpply as used to 
supply power to packnge). Repeat step d. 


h. Remove voltage applied to 80-percent 
calibrate input pin. 


1, Remove voltage applied to +28 vde power 
supply pin. 


J. Check initial (ambient), 20-percent call- 
brate, and 80-percent calibrate readouts. 
Readouts must be within voltage limits speci- 
fied in figure 1-6. 


k. ftefer to Engine Lug Book and dulctlate 
difference in.voltage (A) between initial. 
(ambient) atid 20-percert calibrate readolits 
recorded during engine final acceptance chéck- 
out (form DD260 :.ignoff) for oxidizer piltip ‘pri- 
mary seal cavity pataneter (POG) and oxidizer 
turbine outlet parameter (TG4). For all other 
pressure paranicters calculate difference in 
voltuge (AE) between 20-percent calibrite and 
8U-percent calibrate readouts. 


NOTE 


If trandddder has been replaced in 
the field, use new values recorded 
{i Engine Log Bouk during first 
calibration test after transducer 
replacement. 


Seotion Itt 


1. For oxidizer pamp'prlmary/aonl eavlly 
parameter sa and oxidizer tirbine oliflot 
paraineter (TG4), ‘cdlctilate dittéieiite th volt- 
age (4 y) botween initlal'#eadout (stop d) and 
20-porcelit calibrate tondsut (atop ot 10, 
voltage ditference (AE) must'bo within|40, 100 
vdo of the corresponding A BE calculated Ii. 
step kK from the {nttlal and 20-percent dalibrate 
readouts. Fof all other pidssure paraineters, 
enlculate difference in voltage (A E).between 
20-purcentidallibrate roudout (stép'é) aiid '80- 
percent cnlibriite readout obtained in step g. 
The voltage’ difference ( A E) valve must be 
withitt £0. 100 vde (42 percent of 6 Vde full - 
scale) of the corresponding 4 E calculated in 
atop k frora the 20-percent and 80-percent call- 
brate readouts. 


m. Example of voltage difference (A E) cal- 
culation (step 1): 


Voltage Readouts (vde) 
20% 80% Calcilated AE 

(1) Readouts 1.495 4.404 2.999 
recorded in 
Engine Log Book 
(2) Headouts 1.499 4,600 3, 001 
obtained during 
this test 
(3) Difference -- = -- 0.002 


between calcu- 
lated A E valties 
in aubdteps t 
atid 2 (must ba 
within +0, 100 
vde) 


n. Recontiect elevtrical connectors discon- 
nected in step b. (Refer to R-3826-3., ) 


3-159 


) 
Section I 


Paragraph 3, 3, 8,1 


3,3,8,1 


(enh tua balance piston cavity pressure 


P1634A 
P163-B 
P163-D 
P164-U 
P154-o 
P164-T 
P165-X 

P165-Y 


Auxilia 


+28 vdeo power supply 

~38 vdeo power supply 

-6 vde return 

+22 ydo power supply 

-48 yde power supply 

-6 yde yeturn 7 
+28 ydo 20 percent calibrate 
+28 vie 80 percent calibrate 


P165-W +0 to 5 vde output 


Oxidizor turline outlet pressure (TG4) 


P163-A 
P}j63-B 
P163-D 
P164-U 

P164-6 

P164-T 
P166-L 
P165-M 
P165-K 


+28 ydo power supply 

-48 ydo power supply 

-6 vde return 

U +28 vdo power supply 

~28 vdo power supply 

-6 vdeo return 

+28 yde 20 percent calibrate 
+38 vdeo 80 percent calibrate 
+0 to 6 vdeo output 


GG fuol Injection prossure (GF4) 


P163-A 
P163-B 
P163-D 
P164-U 
P164-0 
P164-J 
P154-k 
P164-8 
P164-T 


Hont exchanger oxidizer inlet pressuro (HO1) 
Pp 


P163-B 
P163-D 
P164-U 
P164-o 
P164-d 
P164-0 
P164- -m 
P164-T 
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+28 vdo power supply 

~20 ydo power supply 

-6 vde return 

+28 ydo power supply 

~28 ydo powor supply ;.. 

+28 vdo 20 percent calibrate 
+28 vdo 80 porcont calibrate 
+0 to 6 vdo output 

-& vdo return 


+28 vde powor supply 
-28 ydo power supply 
-6 vde return 
+28 vde power supply 
- 28 vdo power supply 
+28 vdeo 20 percent calibrate 
+28 vdeo 80 percont calibrate 
+0 to 6 vdeo output 
-6 vde return 


Flight Instrumentation Pack- 


¢ .} * 
age Pressure Transducer Pin tdentiticatl 


cation, 


R-3825-1B 


Engines incorporating MD260, MD282, M206, 
MD313, or MD815 change, helium tank pres- 


surg (redundant) NN} 


P163-p 
P16§3-p 
P164-U 
P16§4-c 
P164-f 
P164-g 
P164-n 
P164-T 


+28 vdo power supply 
-28 yde power supply 
-6 vde return 
+28 vile power supply 
~28 vdc power supply 
+28 yde 20 percent calibrate 
+28 ydo 80 percent calibrate 
+0 to 5 vde output 
-§ vde return 


PU yalve inlet pressure (POS) 


P163-A 
P163-) 
P163-D 
P164-U 
P164-¢ 
P164-0 
P164-P 
P164-V 
P164-T 


+28 ydo power supply 

-28 yde power supply 

-6 vdeo return : 

+28 ydo powor supply. 

-28 vdeo power supply 

+28 vde 20 percent nallbrate 
+28 vdeo 80 percent calibrate 

+0 to 6 vdeo output 

-6 vde roturn 


PU yalvo bullet prosauro (POS) 
P169-A 


P163-B 
P163-D 
P164-U 
P164-6 

P164-X 
P164-¥ 
P164-W 
P164-T 


P163-A 
P163-B 
P163-N 
P164-U 
P164-c 
P164-% 
P164d-a 
P164-h 
P164-T 


8 vdo power supply 
"0 vde power supply 
~6 vdeo return 
+28 ydo power. supply 
~28 ydo powor supply ©: 
+28 vdo 20 porcont calibrate 
+28 vdo 80 percent calibrate 
+0 to 6 vdeo output 
-6 vdeo return 


GG oxIdizer injection pressure (GOS) 


+28 vdo powor supply 

-28 vdeo powor supply 

-6 vde return 

+28 vdeo powor supply 

-28 ydo power supply 

+28 vdo 20 porcent calibrate 
+26 vdeo 60 porcent calibrate 
+0 to 6 vde output 

-6 vdu return 


R-3826-1B 


Oxidizer turbopump primary seal cavity pres- 
sure (PO6) 

£163-A +28 ydo power supply 

P163-B -28 vdo power supply 

P163-D -6 vdeo relurn 


P164-U +28 vdo power supply 
P164-0 -28 ydo powor supply 
P164-w +28 vde 20 percent calibrate 
P164-x +28 ydo 80 percent calibrate 
P164-v +0 to 5 vdo output 


P164-T -6 yde return 


Engines not incorporating MD269, MD282, 
MD296, MD313, or MD315 change 
oxi _ turbopump bearing cnalant pressure 


ether incorporating MD269, MD282, MD209, 
'MD3143, or MD316 change, start tank 
pressure (redundant) (TF1) 
P163-A +28 vdo powor supply 
P163-B -28 vde powor supply 
P163-D ~-6 vdo return 
P154-U +28 yde power supply 
P1H4-q -28 vdo powor supply 
P164-— +28 vdeo 20 porcont calibrate 
P164- +28 vdo 80 porcont calibrate 
P164-y +0 to 6 vda output 
P164-T -6 vde return 


Oxidizer turbine inlet pressure (TG3) 
P153-A +28 vdeo power supply 
P163-B -28 vdo power supply 
P163-D -6 vdeo return 
P164-U +28 vide powor supply 
P164-c -28 vdeo powor supply 
P164-T -6 ydo roturn 
P166-F +28 vdeo 20 percent calibrate 
P165-G +28 yde 80 porcent calibrate 
P166-E +0 to & vde output 


Engine regulator outlet pressure (NN2) 
P163-A +28 vde power supply 
P163-B -28 vdeo power supply 
P163-D ~-6 vdeo roturn 
P164-U +28 vdo powor supply 
P164-c -28 vdeo powor supply 
P164-T -5vdo return 
P166-S +28 vde 20 percent calibrate 
P165-T +28 vdo 80 percent calibrate 
P166-R +0 to 6 vdeo output 


Section TT 


Main oxidizer injeation | pressure (CO3) 
P163-A +28 yde power supply 
P153-B -28 vdeo power supply 
P163-D -6 vde return 
P164-U +28 yde power supply 
P164-c -28 ydo power supply 
P164-T -6 vdo returr 
P165-U +28 ydo 20 percent calibrate 
P165-V +28 ydo 80 percent calibrate 
P165-Q +0 to 5 vde output 


Main fuel injection pressure (CF2) 
P163-A +28 yde power supply 
P163-B +28 vde power supply 
P163-D -6 vde return 
P164-U +28 ydo power supply 
P1b4-c -28 vde power supply 
P164-T -6 vdeo return . 
P166-N +28 vdo 20 percent calibrate 
P166-P +28 vdo 60 percent calibrate 
P166-H_ +0 to 5 vdc output 


3,3,8,2 Primary Flight Instrumentation Pack- 
ago Prossure Transducer Pin Identification. 


Hollum tank proasuro ‘(NN1) | 
P106-A +28 vdeo power supply 


P106-B -28 vdce power supply 
P106-D -6 vdo return 
P106-M +28 vdeo powar supply, 


P106-N -28 ydo powor supply (redundant) 
(It'is not necessary to connect both sets of 
powor supply ping to porform this procedure. ) 
P106-U +28 vdeo 20 porcont calibrate 

P106-V +28 vdeo 80 porcent calibrate 

P106-T +0 to 6 output 

P100-Z -6 vde return (redundant) 


Start tank pressure (TF1) 
P105-A +28 vdeo power supply 
P106-B -28 vac power supply 
P106-D -6 vdeo roturn 
P106-M +28 vdeo powor supply 
P106-N -28 vdeo powor supply 
P106-c +28 vde 20 porcent calibrate 
Pi00-d +28 vide 80 porcont cullbrate 
P100-b +0 to 6 vdeo output 
P106-% -6 vdeo return 
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Fuel turbopump discharge pressure (PF3) 


R-3825-1B 


Engines incorporating MD237 change, fuel 


P105-A +28 yde power supply 
P105-B -28 vdeo power supply 
P106-D -6 vde return 

P106-M +28 vde power supply 
P106-N -28 vdeo power supply 
P106-W +28 vdeo 20 percent calibrate 
P106-X +28 vdo 80 percent calibrate 
P106-f +0 to 5 vdeo output 

P106-Z -6 vde return 


Oxidizor pump discharge pressure (PO3) 


P106-A +28 vde power supply 
P105-B ~-28 vde power supply 
P105-D -6 vdo return 

P106-M +28 vde power supply 
P106-N -28 vde power supply 
P106-k +28 vdo 20 porcent calibrate 
P106-m +28 vde 80 percent calibrate 
P106-c +0 to 5 vdeo output 

P106-Z2 -5 vde return 


Thrust chambor pressure (CG1) 
P105-A +28 vdeo power supply 
P105-B -28 ydo power supply 
P106-D -6 vide roturn 
P100-M +28 vde powor supply 
P100-N -28 vdeo power supply | 
P106-g +28 vdo 20 percent calibrate 
P106-n 428 vie 80 porcent calibrate 
P106-p +0 to 6 vde output 
P106-Z -6 vde return 


Engines not Incorporating MD237 change, GG 


chamber prossure (GG1) 


turbine pressure (TG1) s 
P105-A +26 yde power supply 
P105-B -28 vde power supply 
P105-D -6 vile return 
P106-M +28 yde power supply 
P106-N -28 yde power supply 
P106-j +28 vdeo 20 percent calibrate 
P106-r +28 ydo 80 percent calibrate 
P106-h +0 to 6 vde output 
P106-2 -5 ydo return 


Engines not incorporating MD333, or MD304 
change, fuel turbopump interstage pressure (PF6) 


Engines Incorporating MD304 change, low- 
range thrust chamber pressure 
P105-A +28 ydo power supply 
P1065-B -28 yde power supply 
P105-D -5 vdeo rotuin 
P100-M +28 vdeo power supply 
P106-N -26 ydo power supply 
P106-E +28 vdeo 20 porcent calibrate 
P106-F +28 vde 80 porcent calibrate 
P106-J +0 to 6 vde output 
P106-Z -6 vde return 


Gs beget uae? : ete ee 
3,3,9 RESISTANCE-TESTING FLIGHT INSTRU- 
MENTATION TEMPERATURE TRANSDUCERS, 
For FY systom function test, rofor to applicable 
Stage Contractor document, The following ro- 
sistance test procedure can bo used as an aid 
in transducer troubleshooting, Using an ap- 
proved resistance tester, mensure resistance 
of coach tomperaturo transducer at customer 
connect. Transducer tomporaturo must be be- 
twoon 38° and 110° F, Maximus current used 
through resistance clement and rosistance must 
bo within tho Himits Hatod in figure 3-46, 


Tompeorature Transducers 


Fuel injection 

Thrust chamber jacket No. 1 
Thrust chamber jacket No. 2 
Oxidizer turbine outlet 


Oxidizer turbine Inlet 


Figure 3-46. Temperature Transducer Resistance Limits (Sheet 1 of 3) 
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Maximum Current 


of Monsuring Resistance 
Device (Amps) Pin to Pin (Ohms) 
P108 

0, 0047 t toy 1,370 1100 
Tt tow 

0, 0047 u top 1,370 1100 
u ton 

0. 0047 8 tox 1,370 2100 
8 tov 

0.0015 m tog 56 +5 
m tof 

0.0015 by to 4 66 456 
r toh 


R-3825-1B Section III 


Maximum Current 
of Measuring ; Resistance 
Temperature Transducers Device (Amps) Pin to Pin (Ohms) 


aa P108 (cont) 


Fuel turbine inlet 0, 0016 tod 66 +5 

toc 

to J 1,370 4100 
to I 

toL 

to K 


to U 1,370 +100 
to T 


to X 1,370 +100 
to W 
to O 
to N 


toa 1,370 +100 
to Z 
toR 
to P 


P54 
ECA No, 1 0, 0015 p tou 218 417 


Start tank gas 0.00083 


Helium tank ges 0, 00083 


Oxidizer turbopump. discharge 0, 0007 
0, 00058 


Fuel turbopump discharge 0, 0047 


<<iclo malcie ez S200 Ini~x 


ECA No. 2 0, 0015 B to F 218 417 


Auxilary FI package 0, 0016 r tog 218 417 
Primary FI package 0, 0016 K to8 218 417 


Hent oxchanger oxidizer outlet No, 2 (engines 0. 0009 to G 406 =33 


incorporating MD100 change) 


Heat exchanger oxidizor outlet No. 1 (engines 0, 0000 
incorporating MD100 change) 


Fuol bleed valve 0.0047 


to J 406 133 


to L 1,970 : 100 


Oxidizor bleed valve ("A sensor) (engines not 0.0007 tof 1,370 +100 


incorporating MD248 change) 
Oxidizer bloed valve ("B" sensor) 0. 0007 W toE 1,370 +100 
Oxidizer turbopump bearing coolant 0. 0007 g toh 1,370 +100 


Figure 3-45, Temperature Transducer Rosistance Limits (Sheet 2 of 3) 
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Maximum Current 


Temperature Transducers 


Fuel turbopump bearing (engines not incorpo- 
rating MD172 or MD248 change) (MD174 
change removes the Instrumentation port. ) 


MOV olosing control line (SII-stage engines 
incorporating MD248 change) 


MOV housing (Sll-stage engines incorporating 
MD248 change) 


Figure 3-46, Temperature Transducer Resistance Limits (Sheet 3 of 3) 


3,3,10 RESISTANCE-TESTING IGNITION DE- 
TECTOR PROBE, —~—SSOSSSCSCS~S 


n. Cut lockwire and disconnect electrical 
connector from probe, 


CAUTION 


Tho appliod voltage must not bo 
greater than 6 vdo during substeps 


b, Using realstance-measuring deyico that 
{8 ncournte within one porcent and capable of 
meonsuring resistances of 0.1, 100, 200, and 
groator than 100,000 ohms, perform tho follow- 
ing resistance test on probe: (Reject probe if 
i ae not meet requirements of resistance 

ost, 


Operation Result 

(1) Pin A to Rosistanco Is 10022. 6 
pin B. ohms, 

(2) Pin B to Rosistance ts 10022, 6 
pin Cc, ohms, 

(3) Pin A to Reslatance ts 20035 
pin c, ohms. 

(4) Pin B to Rosistance is grenter 
pin D. than 100,000 ohms. 
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(6) Pin B to probe 
electrical receptacle 
case, 


(6) Pin D to probe 
olectrical receptacle 
cage, 


(1) Pin F to’probo 
electrical receptacle 
cnge, 


(8) Pin D to 
pin EB, 


of Measuring | Resistance 
Device (Amps) Pin to Pin (Ohms) 
P166 (cont) 
0, 0047 ¢ toP 1,370 +100 
c toN 
0, 0021 V toe 109 39 
V to 
0, 0021 ce toP 109 +9 
ce to 
Operation Result 


Resistance is groater 
than 100, 000 ohms, 


Resistance ie groator 
than 100, 000 ohms, 


Resistance is less 
than 0,1 ohm, 


Roalstance is loss 
than 0. 1 ohm, 


6, Using now gasket, connect electrical con- 
nector P10 to ignition detector probe, Torque 
connector to 40-80 in-lb, and safotywire, 


ad. Turn on ongino 
control power. 


a. 


Ignition-complete 
signal fram engine 
control system must 
not come on, 


Turn off engine control power. 


R- 3825-115 


3,3,1! TESTING SPEED AND FLOW _TPANS- 
DUCERS, The following resistance test should 
be used for post-installation testing and as an 
ald in transducer troubleshooting. 


a. Connect test lead of resistance measuring 
device (Triplett 630 multimeter or Simpson 260 
multimeter) to engine ground strap located at 
fuel inlet duct flange. 

Operation Result 


b. Set multimeter on 
highest ohms range and 


Resistance must be 
greater than 5 meg- 


Section Il 
Paragraph 3, 3,11 


Operation Result 
transducer being tested 

and engine ground strap, 

Allow 30 seconds for 

capacitor charging; then 

take reading. 


c, Disconnect multimeter test leads, 
Resistance must be 


greater than 500, 000 
ohms. 


d, Measure resist- 
ance between pins B 
and C of transducer 
being tested. 


measure resistance ohms, 

between each pin of o, Measure transducer resistance as speci- 

fied in figure 3-45A, 

Connector Resistance 
P1009 Transducer Ohms @ 
Pins __Pins Function 70°120° F 
A-B c-N Fuel Pump Speed, Secondary Coll 300 460 
c-D A-B Fuel Pump Speed, Primary Coll 260 160 
E-F C-4 Oxidizer Pump Speed, Secondary Coil 300 +60 
G-H A-B Oxidizer Pump Speed, Primary Coll 260 +60 
J-K C-nD Fuel Flow, Secondary Coll 1,270 +600 
N-P A-D Fuel Flow, Primary Coil 1,270 +600 
R-S c-D Oxtdlazcr Flow, Secondary Coll 1,270 +600 
T-U A-B Oxidizer Flow, Primary Coll 1,270 4500 
weeee c-D Fuel Flow (Redundant), Secondary co) 1,270 +600 
<eene A-D Fuel Flow (Redundant), Primary coi) 1,270 +600 
weo-- c-D Oxidizer Flow (Redundant), Secondary coi) 1,270 1600 
ene: A-3B Oxidizer Flow (Redundant) Primary con) 1,270 +600 


(a) Ca engines not incorporating MD160, MD280 or MD281 change, redundant fuel flowrate 


transducer designated JI10A, 


(by On engines not incorporating MD150, MD280 or MN281 change, redundant oxidizer flowrate 


(-ansducer designated JI11A, 


Figure 3-45A,. Speed and Flow Transducer Resistance Limits 
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3,3,12 FUNCTION-TESTING PROPELLANT 
UTILIZATION VALVE (ENGINES NOT INCOR- 
PORATING MD366 OR MD371 CHANGE), The 
ollowIng procedure may he used to test the PU 
valve using the stage PU automatic checkout 
system, oras an aid in troubleshooting, (Refer 
to section II for PU valve electrical re- 
quirements. ) 


a. Energize valve servomotor fixed-phase 
winding with 115 +3 volts rms, 400 125 Hz 
through connector P38, pins Rand P, 


NOTE 


Voltage ratios are used to deter- 
mine potentiometer position, 


potentiometer output volts 


Voltage ratio = potentiometer input volts 
e When determining clockwise and 

counterclockwise rotation of the 

valve, the viewer must assume 

he ts looking up the center of the 

valve outlet toward the end of the 

valve actuator shaft, 

Operation Result 

b, Apply 40 31 volts 
rms, 400 125 Hz, to 
control-phase winding 
through connector P38, 
pins C and E, so that 
fixed-phase leads con- 
trol phase by 90 116 
deg secs, 


PU valve closes, 


With valve closed 
(fully counterclock- 
wise), telemetry 
position potentiom- 
eter must have a 
voltage ratio of 
0,002 to 0.1, 


c, Apply 5,00 +0, 60 
vde through connector 
P107, pin E, to tele- 
metry position poten- 
tlometer, Posltlon 
potentiometer output 
at connector P107, 
pine, 


d, Remove power from f{xed-phase and 
control-phase windings. 


2, Apply 116 43 volts 
yois, 400 126 Hz, 
tiv ough connector P38, 
pis Rand P, to 


PU valve opens. 
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Operation Result 
fixed-phase winding, 

and apply 40 +1 volts rms, 

400 +25 Hz, through con- 

nector P38, pins C and E, 

with pin Das null, to 

control-phase winding so 

that control-phase leads 

fixed phase by 00 +15 

degrees, 


f, Read telemetry 
position potentiometer 
output at connector 
P107, pine, 


With valve open 
(fully clockwise) 
telemetry posi- 
tion potentiom- 
eter must have 
a volinge ratio 
of 0.9 to 1,0, 


g. Return valve to null position and remove 
electrical power, 


3,3,12A FUNCTION-TESTING MIXTURE RATIO 
CONTROL VALVE (ENGINES INCORPORATING 
MD R MD. CHANGE), The following 
procedure may be used Co teat the MRCV with 
the engine control in the components test mode 
using the stage MRCV actuation control system 
and a continuous, noncommutated (hardwire) 
system capable of recording the engine hellum 
control valve solenoid event, the MRCY low 
EMR command event, and the MRCV analog po- 
sition, (Refer to section It for MRCV electrical 
power requirements, ) 


a, Remove protective covers from the 
following: 


(1) Thrust chamber exit (or one-desiccant 
access cover from exit closure), 


(2) Oxidizer turbopump primary seal drain 
line, (Stage overboard drain Ine on engines 
incorporating MD301, MN302, MND322, or MD323 
change, ) 
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(3) Oxidizer turbopump intermediate seal 


purge check-valve vent, 


b, 


WARNING 
Failure to observe safety require- 
ments of step b can result in injury 
to personnel, 


Direo! all personnel to stand behind ad- 


equate safety barriers or ata safe distance 
from engine while performing this test, 


C, 


CAUTION 


Opening the MOV with'the stage 
oxidizer tanks pressurized and the 
pre-valve open or with more than 
5 psig in the oxidizer Inlet duct 
with the pre-valve closed can dam- 
age the engine oxidizer flowmeter 
by dry-spinning in excess of 60 
seconds, 


Vorify that pressure in the oxidizer inict 


duct is not greater than 6 psig and that the 
atnge oxidizer pre-valve is closed, 


a, 


psig to engine helium tank, 


Slowly apply pressure of 1, 400-3, 200 


pressure of 800 psig during test, 


Cc, 


Read potentlometer output at connector 


P107, pine, 


f. 


Se 


helium and mainstage 
control valves. 


h, 
eter 


P107, pine. 


Energize lov EMR command. 
NOTE 
To obtain valid readings, allow a 


minimum of 2 seconds botweon 
operations g, 1, k, and m, 


Operation 
Energize engine 


Result 


to low EMR 
(MRCV open), 


NOTE 


The mainstage control valve is 

energized to prevent excessive 

loss of helium through engine 

purges, 

Read potentiom- 
output at connector porating MD371 


change, voltage 


Maintain a minimum 


MRCV must move 


On engines incor- 


1,0 vde, 
{, Deenergize lov EMR MRCV must move 
command, to high EMR 
(MRCV closed), 
J. Read potentiometer output at connector 


Section I 


Operation Result 


change from step 


e must be be- 
tween 1.3 and 
1,8 yde, On 

engines incor- 


porating MD366 


change, voltage 


change from step 


e must be be- 
tween 0,6 and 


P107, pine, 


k, 


comniand, 


l, 


output at connector P107, 


pina, 


ne 


malnstage and hollum 
control valves, 


n. Approximately 6 seconds after deenergizing 


Energize low EMR 
to low EMR 
(MRCV open), 


On.gngities 
Incorporating 
MD371 change, 
volfage chiange 


Read potentiometer 


from step j must 


be between 1,3 
and 1,8 vdeo, 
engines incor- 

porating MN366 


ohange, voltage 


change from 
step J must be 


between 0.6 and 


1,0 vie, 


Doonergizo engine 
to high EMR 
(MRCV closed), 


helium control valve, deenergize lov EMR 
command, 


oO, 


operating times. 


p. 


Determine MRCV 
times must be 
within limits of 
figure 1-11, 


Decrease pressure to helium tank to zero, 
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MRCV must move 


On 


MRCV must move 


MRCV operating 


Section JIT 
Paragraph 3,3, 13 


q, Energize helium control yalve and allow 
all pressure to vent from helium tank; then 
deenergize helium control valve, 


r, Reinstall protective covers removed in 
step a, 


3,3,13 RESISTANOE-TESTING ENGINE 
SOLENOID CONTROL VALVES, 7 


a, Determine that power has not been applied 
to solenoid coils within 4 hours before perform- 
ing following resistance tests, 


b, Obtain the following equipment: 


(1) Wheatstone bridge or digital ohmmeter 
(accuracy within +0, 1 ohm), 


(2) Resistance test selector box 99-9019902, 


(3) Spectnt interconnect cables (MRCV and 
start tank emergency vent solenold-to-selector 
box), Obtain special cables from Rocketdyne, 


(4) Strap-on thermometer (accurney with- 
in 42,0° F), 


(5) Insulation resistance tester, 500 vde 
(nccuracy within 410% and current Hmited to 
10 ma, maximum at 600 vdeo), 


c, Depressurize all engine systems and 
shut off all electrical power to engine. 


ad, Place a strap-on thermometer on main- 
stage or ignitlon-phase solenoid case, Allow 
thermometer to stabilize, Location selected 
for temperature measurement will be considercd 
engine hardware temperature and will be used 
for all control valves, 


e, Perform the following resistance test on 
each interconnect test cable before and in 
sequence with applicable solenoid resistance 
test, 


(1) Connect applicable interconnect test 
cable (determined by solanold(s) to be tested) 
to selector box. 


(2) Connect a grounding cable between 
selector box GND jack and test cable connector 
shell, 


(3) Connect n 600 vde insulation resistance 
tester to MEGOHMS Jacks on selector box, 
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Result 


Resistance must 
be {00 megohms 
minimum, 


Operation 
_(4) For all solenoid 
interconnect cables, turn 
selector box knob to A & 
BTOGND, Momentartly 
apply 600 vdo, and check 
insulation resistance, 


(5) For all solenoid 
interconnect gables except 
start lank emergency vent 
valye cable and MRCV 
eable, turn selector box 
knob fo C TO GND, Momen- 
tarfly apply 600 vde, and 
check insulation resistance, 


(6) For all solenoid 
interconnect cables except 
start tank emergency vent 
valve cable and MRCV 
cable, turn selector box 
knob toA & B TOC, 
Momentarily apply 600 vde, 
and check insulation re- 
sistance, 


(7) Turn selector knob to OFF, 


(8) Disconnect ground cablo from inter- 
connect test cable connector shell, 


{, Connect ground cable to engine grounding 
satrap at fuel inlet duct, 


g. Connect Whentstono bridge or digital 
ohmmeter to OHMS jacks on resistance test 
solector box, 


h, Porform the following tost Indepondontly 
on cach of the 7 ongine solonolds (ignitlon-phase, 
mainstage, start tank discharge, helium control, 
holium tank omoergenoy vent, start tank omer- 
gency vont, and MRCV), 


(1) Disconnect applicable cloctrical con- 
noctor P14, P16, P18, P13, P17, P65, or 
P3GA, (Refer to R-3826-3, ) 


(2) Using one of the following test cables as 
applicable, connect cable to solenoid J-connector, 


(a) For cloctrical connectors J13, J14, 
J16, J17, and J18 use cable 0019946 (alternate 
EWR1114834), 


(b) For electrical connector J56 use 
cable 9010046-11 (altornate EWR131276-11), 


(c) For electrica: connector J36A use 
cenble 0010946-21 (altern. + EWR131276-21), 


Resistance must 
be 600 megohms 
minimum, 


Resistance must 
be 600 megohms 
minimum, 
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(3) Record reading on strap-on thermo- 
couple, 
Operation Result 
(4) For all solenoids, Ohms resistance 
turn selector knob to A TO must be within 
B, limit band shown 
in figures 1-8A, 
1-8B, and 1-8C 
for measured 
hardware 
temperature, 


Resistance must 
be 60 megohms 
minimum, 


(5) For all solenoids, 
turn selector knob to A & B 
TO GND, Momentarlly 
apply 600 vdeo, and check 
insulation resietance, 


Resistance must 
be 60 megohms 
minimum, 


(6) For all solenoids, 
except start tank emer- 
genoy vent (J55) and 
MRCV (J36A), turn selec- 
tor knob to C TO GND, 
Momentarily apply 600 
vde, and check insulation 
resistance, 


Resistance must 
be 60 megohms 
niinimum, 


(7) For all solerolds, 
except start tank emer- 
gency vent en) ane 
MRCYV (J3GA), ttirn selec- 
tor knob to A & BTOC, 
Momentarily apply 500 
vde, and check insulation 
resistance, 


(8) Turn selector knob to OFF, 


(0) Disconnect test cable from solenoid 
connector, and reconnect engino electrical 
harnoss to its solonoid connector. (Refor to 
R-3825-3, ) 


3.3.14 RESISTANCE-TO-GROUND-TESTING 
ENGINE ELECTRICAL SYSTEM. 


a, Disconnect interface electrical connectors 
P61 and P64, (Refer to R-3825-3. ) 


b. Install resistance test adapter kit 
9026601 on connector P61, 


c, Connect test leads of resistance measur- 
ing device (Triplett 630 multimeter or Simpson 


Section III 
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260 multimeter) to conductor on back of test 
receptacle (installed in step b) and to engine 
ground strap located at fuel Inlet duct flange. 


Operation Result 


d, Set multimeter on Resistance must 
highest chms range and be greater than 5 
measure resistance be- megohms, 
tween test receptacle and 
engine ground strap, 

Allow 30 seconds for 
capacitor charging; then 
take reading, 


e, Disconnect multimeter test leads, 


{, Remove test receptacle from connector 
P61 


g. Reconnect interface electrical connectors 
P61 and P64, (Refer to R-38265-3, ) 


3,3,156 LEAK-TESTING START SYSTEM, 
Refer to seation Il for engine checkout con- 
straints before performing this test. Refer to 
paragraph 3, 3,2 for soal lonk- test ports, 


a. Remove thrust chamber exit closure, 
NOTE 


Exhaust system test plates must be 
Installed In order to leak-test the 
STDV seat, 


b. Install exhaust system test plates (para- 
graph 3.3.3. ). 


NOTE 


The thrust chamber throat plug 
must be installed to leak-test the 
start tank refill cheok valves. 


c. Install Presstite tape, Type 687.3 (Inter- 
chemical Corp), and cover with 2-itnch-wide 
Teflon Temp-R-Tape, Type C (Connecticut 
Hard Rubber Co), in thrust chamber throat plug 
seating avea ag follows: 
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WARNING 


The following procedure specifies tri- 
chloroethylene, which is 9 toxic sol- 
vent, Inhalation of its vapors or pro- 
longed contact with the Hquid can 
cause serious injury or death, 


(1) Using a lint-free cloth dampened with 
trichloroethylene (MIL-T-27602), or equiva- 
lent, handwipe a 4-inch portion of thrust cham- 
ber throat approximately 9 inches down from 
injector face or approximately 4 inches from 
throat, 


(2) Cut two 28 £1 inch pieces of 1/2-inch- 
wide Fresstite tape. 


(3) Cover Presstite tape with Teflon 
Tomp-R-Tape. Press tape rlightly to make 
sure tape sticks to Presstite tape. 


(4) Romove paper backing from tho 2 strips 
of tape, and Install tape around ingide of thrust 
chamber throat approximately 11 inchos from 
faco of injector or approximately 6 inches from 
throat. Trim ends, as necessary, to make ono 
continuous band of tape. Mako suru tape ends 
are pressed firmly together. Press tape slightly 
with fingors, as required, to make tape stay in 
place, 


(6) Cut a 4-inch ploce of Prosstite tape. 
Place tape on workbench with papor backing 
facing workbench. Cut tape into 2 pleces 1/4 
inch wide by 4 inches in length. 


(6) Place throat plug half that contains 
burst diaphragm on workbench with fat up, 
Using a Mnt-free cloth dampened with trichlo- 
rocthylono (MIL-T-27602), or equivalent, hand- 
wipe flat, 


(7) Inatall the two 4-inch pieces of tape on 
flat of throat plug. Stretch cach plece to width 
of flat, ‘and inatall on each side of hole to form 
2 sens on flat. Cover coach piece of Prosatite 
tapo with Teflon Temp-R-'Tape. Press tape 
slightly with fingers, as required, to make tape 
atny inplace. Trim ends of tape at each end 
flush with edge of flat. 


NOTE 
Thrust Chambor ‘Throat Plug Kit 


G3120MD3 must be installed dry 
(no lubricant), 
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d. Place hand screw in throat plug in stowed 
position to prevent movement during plug in- 
Btallation, 


e, Install half of throat plug into thrust cham- 
ber combustion area with handle-equipped end 
facing thrust chamber exit, Make sure throat 
plug half does not disturb tape, 


f, Inatall other half of throat plug, and mate 
halves of plug. Make sure tape strips on flat 
stay in place during plug installation, 


& Grasp handles, and pull sections together 
toward throat area until a tight fit is obtained, 


h, Isolate stage fuel tank pressurization sys- 
tem from engine HYDROGEN TANK PRESSUR- 
IZATION customer connect (not applicable on 
SII-stage center engine), 


1, Remove plug from monitor port on thrust 
chamber throat plug, 


j. Connect a rogulated supply of holium (refor 
to seotion II) capable of supplying 600 +20 psig 
to START TANK INITIAL FILL customer con- 
nect, 


k, Remove protective closure from start 
tank vent-and-rollef valve drain, 


1, Remove thveaded plugs from lonk dotection 
ports = required for system test. (See figure 
3-32, 


m. Apply 600 420 psig to START TANK INI- 
TIAL FILL customer connect, 


Operation 


n. Lenk-test tho fol- 
lowing arenas of the 
start systom: 


Rogult 


Leaknago is not 
nllowable. 


(1) Start tank support-and-fill valve to 
start tank (F2), 


(2) Start tant vent-and-relief vatve to 
start tank (13), 


(3) STDV to start tank (F6). 


(4) Start’tank pressure instrumentation 
lino TF1 (F1) from start tank to primary Fi 
package (on engines incorporating MD269, 
MD282, MD206, MD313, or MD316 change, 
line to auxillary FI packose), 
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(6) On engines not incorporating MD160, 
MD280, or MD261 change, line from teo in Tine 
TFI (near primary packnge) to stage static-test 
transducer, a 

(6) On engines incorporating MD331 or 
MD344 change but not incorporating MD254 or 
MD347 change, start tank Hquid refill Ine from 
tee in instrumentation line TF1 (near start tank 
support-and-fill valve) to start tank quid refill 
check valve, 


(7) On engines not incorporating MD331 or 
MD344 change or on engines incorporating 
MD347 change, start tank Hquid rofill line from 
tee in instrumentation Hne TFL (near start tank 
support-and-fill valve) to plugged end of refill 
line, 


(8) Start tank temperature transducer (F4) 
(nenr STDV attach Mange). 


(9) On engines not incorporating MD320 
change, start tank pressure awitch blank (F52), 


(10) On engines incorporating MD320 
change, start tank emergency vent valve to 
start tank support-and-fill valve (P62), 


Operation 


o. Using helium leak 
detector, leak-tost 
braided sections of 
START ‘TANK INITIAL 
FILL customer-connect 
Ine. 


p. Using pnoumatic 
flowtoster, mensure 
lonkago at start tank 
vont- and rellef-valve 
drain ne, Record as 
start tank vont- and 
rellof-valve seat leakage, 


qe Using pnoumatic 
flowtestor, measure 
leakage at STDV drain 
Mino port on engines 
not incorporating 
MD234 change or at 
fuel turbine drain Hne 
exit on engines incor- 
porating MD234 
change. Record ag 
STDV seat lenkage. 


Result 


Lonknge Is not allow- 
ablo. 


Maatmum allowable 
lonknge is 2 selm, 


Maximum allowable 
lenkage is 5 scim. 


Operation 


vr, Using pneumatic 
flowtester, measure 
leakage at thrust 
chamber throat plug 
monitor port,. (This 
is the combingd leak- 
age of the start tank 
gaseous and Hquid 
refill check valves, ) 
If lenkage exceeds 
5 solm, perform steps 
s through vy, Uf leak- 
ago js fi scim or less, 
procead to step w, 
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Result 


Maximum allowable 
leakage is 5 scim, 


8. Disconnect start tank Hquid refill ne 


from ASI lower fuel line. 


t, Using pneuniatic 
flowtester, mensure 
lonkage at refill line 
flange. Record as 
start tank lquid- 
rofill chock valve 
roverse loakage, 


u. Subtract lenk- 
ange measured in step 
r, Record as etart 
tank gasoous-rofill 
shock valve roverse 
leakage. 


Maximum allowable 
leakage is 5 scim, 


Maxiinum allowable 
leakage is 5 saim. 


v. Install new son! and connect start tank 
liquid- refill ine to ASI lower fuel Hne, Torque 
bolts to 62-68 in-lb and safetywire, (Flange 
connection must be loak tested during thrust 


chamber lonk test. ) 


Ww. Decrease pnoumnatic prossuro to START 
VANK INITIAL FILL customor connect to zero, 


x Disconnect regulated pnoumatic system 
from START TANK INITIAL FI{LL customer 


connect, 


y. Using pnoumatic 
flowtester, measure 
leakage at start tank 


initial fill line. Record 


fo start tank initial- 
fill check valve 
reverse leakage. 
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leakage is 2 scim., 
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Operation Result 
%. Apply 560 psia Start tank pressure 
maxiniin to START vents, 
TANK VENT VALVE 
CONTROL customer 
connect, 


an, Lenak-test start 
tank vent valve control able, 
Nne, 


ab, Decrease pneu- 
matic pressure to 
start tank vent valve 
control to zero, 


Start tank vent valve 
closes, 


ne, Return stage fuel tank pressurization 
system to pre-test configuration. (Reconnect 
stage fuel tank pressurization line. ) 


ad, Remove exhaust system test plates 
(paragraph 3,3. 4). 


NOTE 


The burst diaphragm is removed to 
prevent accidental pressurization of 
the thrust chamber, 


no, If thront plug is to remain installed for 
subsequont thrust chambor repressurizing, re- 
move burst diaphragm from throat plug until 
ropressurization is required, (When reinstal- 
J lng burst dinvhragm, torque to 195-165 In-lb, ) 
If throat plug is to be removed, proceed ns 
follows: 


(1) Move hand screw on throat plug from 
stowed position to oporating position, and ro- 
tate hand scrow until one half of throat plu: 
slides forward. Place hand scrow in stowed 
position. 


(2) Push throat plug into combustion 
aren, 


(3) Rotate one half of throat plug and 
disengage from pivot. 


(4) Remove throat plug sections from 
thrust chamber. 
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WARNING 


The following proceduro specifies tri- 
chlorocthylene, which is a toxic sol- 
vent, Inhalation of its yapors or pro- 
longed contact with the Hquid can 
cause serious injury or death. 


af, Remove tape from thrust chambor throat 
and throat Bie: Using a lint-free cloth damp- 
ened with trichloroothylene (MIL-T-27002), or 
equivalent, handwipe throat area where tape 
was installed, to make sure aren is clean, 


rid A SS Hey ds 
AG Analali thrust chamber oxit closure, 
(Tighten nuts handtight ple 1/4 turn,) If thrust 
chamber diffuser is installed, secure exit clo- 
sure with 20 tension springs RN396-44050, 


ah. Reinstall threaded pluga in leak detection 
ports and torque to 22-28 in-lb, (Safatywire 
plugs after prolaunch leak tests, ) 


ai. Disconnect test equipment, 


nj. Install protective closure on start tank 
vent-and-reliof valye drain. 


3,3,16 MASS-LOSS-TESTING START TANK. 
Refer to section II for ongine checkout con- 
straints before performing this test. 


a, Connoct a regulated supply of helium 
(refer to section II) capable of supplying a mint- 
mum of 600 paig to START TANK INITIAL FILL 
customor connect, 


NOTE 


The monttoring system should con- 
tain a digital voltmeter capable of 
both visual and printout readings, 

Tho start tank GG transducor amp- 
liflor must have an electrical road- 
out of 0-6 vde, corresponding to a 
tomperature range of -360° to +100° F. 


b. Connect.a monitoring systom to engine 
connector P106, ping b, co, d, M, N, R, and 
Z, and connector P1085, pins I, J, G, K, L, 
and H. Monitoring systems must be capable 
of monitoring the following parameters: 


(1) Start tank pressure (TF1); connector 
P106, pins b, c, d, M, N, R, and Z. 
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(2) Start tank gas temperature (TET1): 
connector P108, pins I, J, G, K, L, and H, 


c. On engines Incorporating MD3920 change, 
perform steps d through f. On engines not in- 
corporating MD320 change, proceed to step ¢. 


d. Slowly pressurize start tank to 500 120 
psig. 


e. Shut off pressure to START ‘TANK INI- 
TIAL FILL customer connect. 


f, Energize start tank emergency vent valve. 
When start tank pressure has decreased to zero, 
deenergize start tank emergency vent valve. 


g. Slowly pressurize start tank to 500 420 
psig. 


h. Check start tank temperature periodically 
for 2 minimum of one hour after initial tank 
pressurization, Make sure start tank gas tem- 
perature has stabilized before proceeding with 
test. 


{, After start tank gas temperature has sta- 
bilized, decrease pressire to START TANK 
INITIAL FILL customer connect to zero. 
(Check valve isolates pressure in start tank. ) 


j. Obtain temperature and pressure voltage 
readings. Record readings and time readings 
were obtained. 


k. Determine mass (M) using the following 
formula: 


ny = 82833 PV 
“TV 41. 223 


where 


M = mass (pounds) 
PV = pressure Indication (volts) 
TV = temperature indication (volts) 


1, Wait exactly one hottr from thine recorded 
in step J; then record temperature and pressure 
readings. Using these readings, repeat step k. 


m. Comptte helium loss by subtracting final 
weight (step 1) from initial weight (step j). 
Maximum mass loss allowable is 0.0066 pound. 


Section II 
Paragraph 3.3. 17 


n. If value obtained fn step m is equal to or 
less than Limit specified, start tank mass loss 
is acceptable. If value is less than -0, 001 
pound, record muss loss as zero, 


o. If value obtained fn step m is more than 
Minit speelfied, repeat steps j through n 3 con- 
secutive times and compule average mass loss 
for the 4 tests. System is acceptable If average 
mass loss does not exceed 0. 0066 pound. 


p. Apply 660 psia maxiinum pneumatic pres- 
sure to START TANK VENT VALVE CONTROL 
customer connect. Pressure in start tank vents 
from START TANK VENT & RELIEF VALVE 
DRAIN customer connect, 

Operation Result 

q. Leak-test flanges 
and connections in start 
tank vent valve control 
customer-connect Ine, 


Leakage {ts not allow- 
able. 


Yr. Decrease pneumatic pressure to START 
TANK VENT VALVE CONTROL customer con- 
nect to zero. 


” aM ii Perey oe, Cee So ibis >) ei eh, gi wie MeCeS Fgehe 
3.3.17 PRESSURE-DEOAY- TESTING START 
TANK, Refer to section II for engine checkout 
constraints before performing this test. 


a. Connect a *egulated supply of helium 
(refer to section 11) capable of supplying a mint- 
mun of 600 psig to START TANK INITIAL FILL 
customer connect. 


b. Connect 2 monitoring system to engine 
connector P106, pins b, c, d, M, N, R, and Z, 
Monitoring system must be capable of monitor- 
ing start tank pressure (TF1). 


c. On engines incorporatlig MD320 change, 
perform steps d through f. On engines not in- 
corporating MD320 change, proceed to step ¢. 


d. Slowly pressurize start tank to 500 420 
psig. 


e. Shut off pressure to START TANK INITIAL 
FILL customer connect. 


f. Energize start tank emergency vent valve. 


When start tank pressure has decreased to zero, 
decnergize start tank emergency vent valve. 
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g. Slowly pressurize start tank to 590 420 
psig. 


h. After a minimum of one hour following 
initial start-tank pressurization (start tank 
stabilization period), decrease pressure to 
START TANK INITIAL FILL customer connect 
to zero. (Check valve isolates pressure in 
start tank. ) 


4. Record start tank pressure and time pres- 


sure was recorded. 


j. Watt 15 minutes and record start tank 
pressure, 


k. Determine pressure decay by subtracting 
value recorded in step j from value recorded in 
step i. 


1, A prossure decay rate of 34 psi per hour 
maximum is allowable. If pressure decay ex- 
ceeds this value on initial check, wait 1/2 to 
one hour and repeat steps j through k. If pres- 
sure decay rate is more than 34 psi per hour at 
the end of 3 hours, notify Engine Contractor, 
Field Engineering. 


Operation 


m. Apply 6560 psia 
maximum pneumatic 
pressure to START 
TANK VENT VALVE 
CONTROL customer 
connect. 


Result 


Pressure in start 
tank vents from 
START TANK VENT 
& RELIEF VALVE 
DRAIN customer 
connect. 


Leakage is not al- 
lowable. 


n. Leak-test flanges 
and connections in start 
tank vent valve control 
customer connect line. 


o. Decrease pneumatic pressure to START 
TANK VENT VALVE CONTROL customer con- 


nect to zero. 


3.2.18 LEAK-TESTING START TANK DIS- 
CHARGE VALVE PISTON AND PISTON LIP 
SEALS (ENGINES NOT INCORPORATING 
MD27§ CHANGE). Refer to section II for en- 
gine checkou’ constraints before performing 


this test. 


a. Remove vent port check valve and pack- 
i ing from STDV control valve vent port. 
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b. Remove vent port check valve and packing 
from STDV piston seal vent port. Discard 
packing, and retain valve for reinstallation. 


NOTE 


The mainstage control valve is ener- 
gized to prevent excess loss of he- 
lium through the engine purges. 


c. Energize engine helium control, ignition 
phase, and mainstage control valves. 


d. Pressurize engine helium tank to 225-250 
psig at stuge static-test sites or to 600-1, 800 
psig at KSC. 


e. Using pneumatic flowtester, measure and 
record leakage at STDV control valve vent. If 
no leakage is detected, STDV control valve is 
acceptable and STDV piston is not cracked. 
Perform steps f and g to verify Hp seal integ- 
rity. 


f. If lenkage is detecte . at STDV control 
valve vent, determine specific trouble area by 
leak-testing STDV piston closing lip seal as 
follows: 


(1) Using pneumatic flowtester, measure 
and record leakage at STDV piston seal vent 
port. 


(2) If leakage is 40 scim or less, proceed 
to step g. 


(3) If lenkage is greater than 40 scim, de- 
energize engine mainstage and ignition-phase 
control valves. 


(4) Decrease pressure to engine pneumatic 
system to zero. 


(5) When all pressure has bled from en- 
gine, deenergize helium control valve and 
replace STDV as cutlined in R-3825-3. Make 
sure replacement STDV piston has been leak 
tested during component testing before installa- 
tion on engine. 


g. Test STDV piston cpening lip seal for 
leakage as follows: 


(1) Energize STDV control valve, and 
using pneumatic flowtester, measure and record 
leakage at STDV piston seal vent port. 
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(2) If leakage is 40 scim or less and test 
is being performed to verify lip seal integrity 
only, proceed to step J. 


(3) If leakage is 40 scim or less and test 
is being performed to isolate leakage detected 
at STDV control valve vent (step e), proceed 
to step h. 


(4) If leakage is greater than 40 scim, de- 
energize engine STDV, mainstage, and ignition- 
phase control valves, 


(6) Decrense pressure to engine pneu- 
matic system to zero. 


(6) When all pressure has bled from en- 
gine, deenergize helium control valve and re- 
place STDV as outlined in R-3825-3. Make 
sure replacement STDV piston has been leak 
tested during component testing before instal- 
lation on engine. 


h. Test STDV piston for cracks, as follows: 


(1) Deenergize STDV, inainstage, and 
ignition-phase control valves. 


(2) Decrease pressure to engine pneu-~ 
matic system to zero. 


(3) When all pressure has bled from en- 
gine, deenergize helium control valve. 


CAUTION 


Distortion of engine lines can result 
in tinsatisfactory engine operation. 


(4) Disconiect control line from pneumatic 
opening port of STDV by removing 4 bolts, 2 
washers, and one bracket. Separate control 
line from STDV, and remove seal. Retain 
bolts, washers, and bracket for reinstallation. 
Be extremely careful to prevent distortion of 
line. Remove or loosen attaching clamp, if 
necessary, to obtain clearance to measure 
leakage. ; 


(5) Energize engine helium control, igni- 
tion phase, and mainstage control valves. 


(6) Pressurize engine helium tank to 
226-260 psig at stage static-test sites or to 
600-1, 600 psig at KSC. 
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Operation Result 
(7) Verify that 
STDV piston sen! vent 
port is open; then using 
pneumatic flowtester, 
measure leakago at 
STDV opening port. 
(Leakage indicates a 
cracked piston. ) 


Lenkage {s not allow- 
able, 


(8) If leakage is detected, deunergize igni- 
tion phase and mainstage control valves and re- 
peat substeps 4 and 3. Replace STDV as out- 
lined in R-3826-3, Make sure replacement 
STDV piston has been leak tested during compo- 
nent testing before installation on engine. 


(9) If no leakage is detected, deenergize 
ignition phase and mainstage control valves and 
repeat substeps 2 and 3. Connect control line 
to STDV pneumatic opening port using new seal 
and one bracket, 2 washers, and 4 bolts. 
Torque bolts to 41-465 in-lb. 


i. If teat ilflfned in stepa:f'through h indi- 
cates that STDV is acceptable but leakage was 
detected at STDV control valve vent port, leak- 
pge is within STDV control valve. If leakage 
from vent port of STDV vontrol valve exceeds 
16 scim, replace control valve as outlined in 
R- 9825-3, and repeat steps d and e. 


j. Install vent port check valves in STDV =F 
control valve vent port and STDV piston seal 


‘vent port, (Refer to R-3825-3.) 


NOTE 


Steps k through mare to be performed 
only if the STDV opening control line 
was disconnected to isolate leakage. 


k. If STDV opening control line was discon- 
nected, repeat steps c and d and energize STDV 
control valve. 


1. Remove threaded plug from leak detection 
port on pneumatic control line flange at STDV 
opening control port (P30). 
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Operation Result 


Lenkage is not allow- 
able. 


m. Using pneumatic 
flowtester, leak-test 
pneumatic control line 
flange at STDV opening 
contrul port (P30). 


n. Deenergize STDV, mainstage, and 
ignition-phase control valves. 


o. Decrease pressure to engine pneumatic 
system to zero. 


p. When all pressure has bled from engine, 
deenergize helium control valve. 


q. Reinstall leak detection plug and torque 
to 22-28 in-Ib. 
leak tests. ) 


(Safety wire plug after prelaunch 


GINES WITH START ‘TANK DISCHARGE VALVE 
304386 (MD275 CHANGE). Refer to section II 
for engine checkout constraints before perform- 
ing this test. 


a. Remove vent port check valve and packing 
from STDV control valve vent port. 


NOTE 


The mainstage control valve is ener- 
gized to prevent excess loss of he- 
lium through the engine purges. 


b. Energize engine helfum control, ignition- 
phase, and mainstage control valves. 


c. Presstrize engine helium tank to 225-250 
psig at stage static-test sites or to 600-1, 600 
psig at KSC. 


Maximum allowable 


d. Using pneumatic 
leakage is 15 scim. 


flowtester, meastire 
leakage at STDV con- 
trol valve vent port. 
(This is the sum of 
the STDV closing pis- 
ton lip seal leakage 
and STDV cotitrol 
valve deenergized 
seat leakage.) 
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Operation 


e. Energize STDV 
control valve, and us- 
ing pneumatic flow~ 
tester, measure levk- 
nge at STDV control 
valve vent port. (This 
is the sum of the STDV 
opening piston lip seal 
leakage and STDV con- 
trol valve energized 
seat leakage. ) 


Result 


Maximum allowable 
leakage is 15 scim. 


{. Deenergize STDV, mainstage, and 
ignition-phase control valves. 


g. Decrease pressure to engine pneumatic 


system to zero. 


h. When all pressure has bled from engine, 
deenergize helium control valve. 


i. If leakage in step d or step e exceeded 
15 scim, perform steps j through z. If leakage 
was 15 scim or less, proceed to step aa. 


j.. Disconnect STDV opening control ine from 
STDV. Install test plate 9025399 from test plate 
kit 8026400-11 batween restrictor check valve 
and STDV. ‘Torque bolts to 41-46 in-lb, 


NOTE 


The mainstage control valve is ener- 
gized to prevent excess loss of he- 
lium through the engine purges. 


k., Energize engine helium control, ignition- 
phase, and mainstage control valves, 


lL. Pressurize engine helium tank to 225-260 
psig at stage static-test sites or to 600-1, 600 


psig at KSC. 


m. Using pnhetmatic 
flowtester, meastire 
leakage at STDV con- 
trol valve vent port. 
Record as STDV con- 
trol valve deenergized 
seat leakage. 


Maximum allowable 
leakage is 15 scim. 


Operation 


n. Subtract leakage 
measured in step m 
from leakage in step 
d. Record as STDV 
closing piston lip seal 
leakage. 


o. Energize STDV 
control valve, and 
using pneumatic flow- 
tester, mensure leak- 
age at STDV control 
valve vent port. 
Record as STDV con- 
trol valve energized 
seat lenkage. 


p. Subtract leak- 
age mensured in step 
o from leakage in 
step e. Record as 
STDV opening pis- 
ton lip seal leakage. 
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Result 


Maximum allowable 
leakage is 100 scim. 


Maximum allowable 
leakage is 16 scim. 


Maximum allowable 
lenkage is 100 scim, 


q. Deenergize STDV, mainstage, and 
. ignition-phage control valves. 


r. Decrease pressure to engine pneumatic 


system to zero. 


8s. When all pressure has bled from engine, 
deenergize helium control valve. 


t. Remove test plate installedinstepj. Con- 
nect control line to STDV pneumatic opening 
port using new seal and bracket, washers, and 
bolts. Torque bolts to 41-46 in-lb. 


u. Remove threaded plug from leak detec- 
tion port on pneumatic control line flange at 
STDV opening control port (P30). 


v. Repeat steps k and 1, and energize STDV 


control valve. 
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Operation Result 
w. Using pneumatic 
flowtester, lenk-test 
pneumatic control line 
flange at STDV opening 
control port (P30). 


Leakage js not allow- 
able. 


x. Deenergize STDV, mainstage, and 
ignition-phase control valves, 


y. Decrease pressure to engine pneumatic 
system to zero. 


z.» When all pressure has bled from engine, 
deenergize helium control valve, 


aa. Install vent poxt check valve in STDV 
control valve vent port. (Refer to R-3826-3, ) 


ab. Reinstall leak detection plug and torque 
to 22-28 in-lb. (Safetywire plug after prelaunch 
leak tests. ) 


"Pe EAR BERR pike 
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3. 3.20, LEAK- TESTING START TANK DIS- 
CHARGE VALVE SWING GATE. Refer to sec- 
tion II for engine checkout constraints before 
performing this test. 


3,3.20.1 Low-Presstre Leak-Testing Start 
Tank Discharge Valve Swing Gate. 


a. On engines incorporating MD234 change, 
remove bolts and Washers that sectire drain 
line to STDV, and remove seal, On engines 
not incorporating MD234 change, remove bolts 
and washers that sectire drain line to thrust 
chamber exhaust manifold, and remove seal. 
Be extremely careful to prevent distortion of 
line. Remove or loosen attaching hardware, 
as necessary, to obtain clearance to measure 
leakage. 


: CAUTION 


Distortion of the engine lines can 
result in unsatisfactory engine 
operation. 


b. Install exhaust system test plates as out- 
lined in paragraph 3. 3,3. 
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c. Connect a regulated supply of helium 
(refer to section II) capable of supplying 30 +1 
psig to one fitting of adapter 9022823, anda 
monitor system capable of monitoring 30 +1 
psig pressure to remaining fitting. 


d. Make sure covers are removed from oxi- 
dizer and fuel turbine seal drain lines. 


CAUTION 


Presstre indicated on monitor gage 
must not exceed 35 psig any time 
during this test, since excessive 
pressure can damage the engine 
system. 


e. Slowly adjust pressure to exhaust system 
until monitor system gage indicntes 30 +1 pai. 
Maintain 30 +1 psig during step f. 


f. Using pneumatic flowtester, measure 
leakage from STDV stem cavity drain port (or 
from drain line). Record leakage as STDV 
swing gate lenkage at 30 psig. 


g. Reduce pressure to exhaust system to 
zero, and vent all pressure. 


h. If leakage is 20 scim or less on restart- 
mission engines or 200 scim or less on non- 
restart-mission engines, leakage is acceptable; 
proceed to step ior j. Ifleakageis excessive, 
proceed to paragraph 3. 3. 20. 2. 


i, On engines not incorporating MD234 
change, install seal, and connect drain line to 
thrust chamber exhaust manifold with bolts and 
washers. Torqte bolts to 68-72 in-lb, and 
safetywire. 


j. On engines incorporating MD234 change, 
install seal, and connect drain line to STDV 
with bolts and washers. Torque bolts to 42-45 
in-lb, and safetywire. 


k. Secure engine after test as outlined in 
paragraph 3. 3. 20. 3. 
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3.3,.20,2 High-Pressiire Lenk-Tosting Start 
Tank Discharge Valve Swing Gate. This test Is 
required only if leakage exceeded the specified 
limits during the low-pressure test. 


a. Remove closure from START TANK VENT 
& RELIEF DRAIN customer connect (or from 
stage drain line). 


b. Remove bolts and washers that secure 
STDV hose to STDV. Disconnect hose and re- 
move seal. Secure hose, as necessary, to 
support hose and to obtain clearance to install 
test plate. 


c. Remove any moisture from hose inlet 
fitting by Wiping with a clean, lint-free cloth. 
Discolor ition on hose inlet fitting is caused by 
moisture and is permissible. Install protective 
cover on open flange of hose. 


WARNING 


The following procedure specifies tri- 
chloroethylene which is a toxic sol- 
vent. Inhalation of its Vapot's or pro- 
longed contact with the Mquid can 
cause serious injury or death. 


e The following procedure specifies ace- 
tone which is flaminable and must not 
be used near heat, sparks, or open 
flame. Inhalation of its vapors or 
prolonged contact with the liquid can 
cause serious injury. 


d. Wipe STDV gate and seat atens clean with 
a clean, lint-free cloth dampened with trichloro- 
ethylene or acetone. 


e. Obtain test plate 9022762 from STDV 


adapter set 9022750-11 and the following from 
components adapter set 9016796: 


(1) Seal RD261-3010-0070. 
(2) Eight bolts NAS1006-29A. 


(3) Eight washers RD153- 6004-0006. 


R-3825-1B 


(4) Burst diaphragm assembly 
19-9017276-24. 


(5) Tees, reducers, and O-rings as re- 
quired to connect burst diaphragm assembly 
and test huse to test plate 9022762. 


f. Install seal RD261-3010-0070 and test 
plate 9022752 on outlet flange of STDV with 
bolts and washers from STDV adapter set 
9022750. Torque bolts to 252-308 in- lb. 


g. Connect a tee fitting to test plate 9022752, 


h. Install burst diaphragm assembly 
19-9017276-24 to one outlet of tee fitting. 


i, Connect a regulated supply of helium 
(refer to section II) capable of supplying 600 
psig to tee fitting connected to test plate 
9022752, (Regulated supply of helium connec- 
ted to test plute on OTBV closing control port 
may be used for helium supply required for 
this step. ) 


CAUTION 


Pressure in excess of 600 psig can 
damage the start system. 


j. Slowly adjust pressure to STDV outlet to 
500 (+0, -20) psig. Do not exceed 600 psig. 


k. Using pnetmatic flowtester, meastire 
leakage from STDV stem cavity drain port or 
from drain line. Record leakage as STDV 
swing gate lenkage at 500 psig. 


l. Decrease pressure to STDV to zero. 


Operation Result 

m. Apply 550 psia 
maximum pneumatic 
pressure to START 
TANK VENT VALVE 
CONTROL customer 
connect, 


Pressire in start 
tank vents. 
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n. After all pressure has vented from start 
tank, decrense pressure to START TANK VENT 
VALVE CONTROL customer connect to zero. 


o. Disconnect pneumatic supply and test set- 
up from outlet flange of STDV. 


p. If lenknge recorded in step k is 20 scim or 
less on restart-mission engines or 200 scim or 
less on nonrestart-mission engines, valve leak- 
age is acceptable; proceed to step ad. 


NOTE 


Steps q through w replace STDV 
swing gate. 


fg ita e? 


sensitive tape on Sealing surface of valve outlet 
flange to prevent damage to sealing surface 
when removing and installing gate. 


r. Using cate to prevent gate pin, tension 
spring, and gate from falling, force gate pin 
toward control valve and remove from housing; 
then remove tension spring and gate from hous- 
ing. Note position of spring for reinstallation, 


WARNING 


The followlhg procedure specifies 
trichlorocthyfene, whlch is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid can 


cause serious injury or death, 


e The following prddedure specifies 
acetone, Which is flammable atid must 
not be tsed near heat, sparks, or 
open flame. Inhalation of its vapors 
or prolonged contact with the liquid 
can cause serious Injury. 


8. Wipe STDV housing gate seat clean witha 


clean, lint-free cloth dampened with trichloro- 
ethylene or acetone. 
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t. Inspect gate sealing surface of valve hous- 
ing for damage. If damaged, proceed to step 
ad, complete remainder of test; then replace 
STDV. (Refer to R-3826-3, ) 


u. If gate sealing surface of valve housing is 
not damaged, inspect gate pin for wear or dam- 
age. If wear or damage is detected, replace 
gate pin. 


v. Insert end of tension spring into center 

fof gate, Install spring and new gate on valve 

housing by pressing gate pin (toward vent and 
relief valve) through lugs on housing. 


WARNING 


The follo-ing procedure specifies 
trichlorocthylene, which is a toxic 
solvent. Inhalation of {ts Yapors or 
prolonged contact with the liquid can 
cause serious injury or death, 


w. Remove tape from valve outlet flange 
senling surface. Cleun flange sealing surface 
with a clean, lint-free cloth dampened with 
trichloroethylene. 


x. Reinstall test setup on outlet flange of 
STDV (steps f through 1). 


y. Slowly adjust pressure to STDV outlet to 
30 +2 psig. Maintain 30 +2 psig during step z. 


%. Using pneuniatic flowtester, measure 
leakage from STDV stem cavity drain port or 
from drain line. Record leakageas STDV swing 
gate leakage at 30 psig. 


aa. Decrease pressure to STDV to zero. 


ab. If leakage is 20 scim or less on restart- 
mission engines or 200 scim or less on 
nonrestart-mission engines, leakage is accept- 
able; proceed to step ad. 


3-178 Change No. 1 - 22 September 1970 


R-3826- 1B 


ac. If leaknge exceeds 20 scim on restart- 
mission engines or 200 sciitv’on nonrestart- 
mission engities, perform high-pressure test 
(steps j through o), During high-pressure test, 
if leakage !s 20 scim or less on restart-mission 
engines or 200 scim or less on nonrestart- 
mission engines, leakage is acceptable; proceed 
to step ad. If leaknge is still excessive, per- 
form steps ad and ae; then replace STDV. 
(Refer to R-3825-3, ) 


ad. Install protective cover on START TANK 
VENT & RELIEF DRAIN customer connect. 


ne. Disconnect helium supply and test setup 
from valve. If STDV hose is not to be connected, 
install protective cover on valve outlet flange. 


af. If STDV ts to be replaced, disregard 
steps ag through aj. 


ag. Remove protective cover from STDV 
hose, install seal, and connect hose to STDV 
with bolts and washei's. Torque bolts to 
314-346 in-tb, and safetywire. 


nh. On engines incorporating MD234 change, 
install seal, and connect drain line f STDV with 
bolts and washers. Torque bolts to 42-46 in-ib, 
and safetywire, 


al, On engines not incorporating MD334 
change, install seal, and connect drain line to 
thrust chamber exhaust manifold with bolts and 
washet's. Torque bolts to 68-73 in-lb, and 
safety wire, 


nj. Secure engine after test as outlined in 


3.3,20.3 Seciiing Engihé Atter Leak-Testing 
Start Tdik Digehatge Valve Swing Gate. Steps 
a through e test STDV hose-to-valve-ottlet 
connection. If hose was not disconnected, dis- 
regard steps a through e. 


a. Remove plug from STDV hose to valve 
outict sea! 'eak-test port. 
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CAUTION 


Pressure indicated on the monitor 
gage must nut exceed 36 psi any time 
during this tast, since excessive pres- 
sure con damage the engine system. 


b. Slowly adjust pressure to exhaust system 
until monitor system gaa indicates 30 +1 pal. 


Operstion Result 
c. Using pneumatic Leakage is not allow- 


flowtester, meksure able. 
leakage at leak-test 


port on valve flange. 


d. Decrease pressure to exhaust system to 
zero, 


e. Install plug in leak- test port on valve out- 
let flange. Torque plug to 22-28 in-lb, and 
safetywire. 


f. On engines incorporating MD234 change, 
proceed to step g. On engines not incorporating 
MD234 change, proceed to step n. 


NOTE 


Pee ot Sn ee re ere ce to 
Steps ¢ through tH teal the STDV 
drain line connection on engines in- 
corporatliig MD234 change. ‘On en- 
gines not incorporating MD234 
change, the drain line connection 
cannot be tested. 


g. Install test adapter 9024623 from kit 
9024496 on exit end of fuel turbine seal drain 
line. 


h. Disconnect monitor system fron adapter 
9022823 (at torque access of fuel turbine ex- 
haust duct) and connect to adapter 9024623. 
Install cap on open port of adanter 9022823. 


i, Remove plug from STDV drain line seal 
leak-test port, 


CAUTION 


Pressure indicated on the regulated 
helitim stipply gage must not exceed 
36 psi any time during this test, 
since excessive pressure can dam- 
age the engine system. 


j. Slowly adjust pressure to exhatist system 
until regulated helium supply gage indicates 
30 +1 psi, Allow ptesstire indicated on moni- 
tor gage (connected to adapter on drain line 
exit) to stabilize. 


Section III 
Operation Result 


Leakage is not allow- 
able. 


k. Using pneumatic 
flowtester, leak-test 
drain line seal leak- 
test port. 


1. Decrease pressure to exhaust system to 
zero, and vent all pressure from monitor sys- 
tem. 


m. Install plug in drain line leak-test port. 
Torque plug to 22-28 in-lb, and safetywire. 


n. Remove exhaust system test plates 
(paragraph 3, 3, 4). 


NOTE 


Steps o through ah leak-test the 
OTBV opening and closing control 
line flange seals. This test may 
be disregarded if the pneumatic 
conttol system test is to be per- 
formed. 


o. Remoyn thrust chamber exit closure or 
one desiccant access cover in closure. 


NOTE 


Steps p through z are applicable only 

when testing an engine at stage static- 
test sites. When testing an engine at 
KSC, proceed to step aa. 


p. Energize helium and mainstage control 
valves. 


WARNING 
Failure to observe tlie safety re- 
quirements of step q can result in 
injury to personnel, 


q. Direct all personnel to stand behind ade- 
quate safety barriers or at a safe distance from 
engine when performing steps r through t. 


r, Apply 400-1, 600 psig helium pressure to 
helium tank. 
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8. Deenergize mainstage control valve. 


t. Decrease helium pressure entering helium 
tank to 226-260 psig, and wait one minute for 
system pressure to bleed down to 225-260 psig. 


Operation Result 
u. Using pneumatic Leakage {1s not 
flowtester, leak-test allowable, 


OTBV opening control 
port flange, 


v. Energize ignition-phase and mainstage 
control valver 


Leakage is not 
alloweble, 


w. Using pneumatic 
flowtester, leak-test 
OTBV closing control 
' Line flange seal, 


x. Decnergize mainstage and ignition-phase 
control valves. 


y. Decrease pressure to helium tank to zero. 


z. Allow all pressure to vent from engine 
helium tank. Deanergize helium control valve. 
NOTE 


Steps aa through ag are applicable 
to engines at KSU only, 


an. Energize helium tgnition-phase, and 
mainstage control valves. 


ab. Apply 600-1, 600 psig helium pressure 
to helium tank, 


Leakage is not 
allowable, 


ac. Remove threaded 
plug from leak detector 
port atid, using pneuniatic 
flowtester, leak-test OTBV 
closing control port flange 
(P21), 


ad. Deenergize mainstage and ignition-phase 
control valves, 


Leakage is not 
allowable. 


ae, Remove threaded 
plug from leak detector 
port atid, using pneumatic 
flowtester, leak-test OTBV 
opening control port flange 
(P22), 
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af. Decrease pressure to engine helium tank 
to zero. 


ag. Allow all pressure to vent from helium 
tank, Deenergize helium control valve. 


ah. Reinstall threaded plugs in leak detector 
ports and torque to 22-28 in-lb. (Safetywire 
plugs after prelaunch leak tests. ) 


3.3.21 TORQUE-TESTING OXIDIZER TURBO- 
PUMP. 


a. If hydraulic pump is not installed on ac- 
cessory drive pad, carefully remove plug and 
seal from drive pad cover plate, 


‘b. If hydraulic pump fs installed on accessory 
drive pad, carefully remove torque access cover 
plate and plate seal from turbine exhaust hood, 


c, Attach forglie wrench to‘adapler, ‘naert 
adapter int ‘opening, and engage splines of 
turbine shatt'and adapter. If toiqillig through 
accessory drive pad, tse adapter trom wrench 
kit 9016712-11. If torquing through torque 
access plate opening, use adapter from wrench 
kit 9017269. Refer to R-3825-3 for torque 
adapter conversion information. 


CAUTION 


A torqtie in excess of 1,000 in-1b 
can damage the turbopump. 


Operation Result 
d. Rotate turbine (1) Maximum allow- 
wheel clockwise (viewed able breakaway 


from aft end of engine), 
and record maximum 
torque reqtilred to 
initiate rotation as 
breakaway torque. 


torque is 1,000 in-lb. 


(2) On SIl-stage 
engines, tnaxtmum 
allowable break- 
ey toque is 500 
in-lb it hydraullé 
ptittip is installed, 

If torque exceeds 
limit, disconnect hy- 
draulic pimp and 
repeat test using 
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NOTE 


When measuring torque with the 
hydraulic pump fristalled, indi- 

cated torque must be converted 

to actual torque due to the effect 
of the torque wrench adapter. 


Operation 


e.. Continue rotating 
turbine slowly, and re- 
cord torque required to 
maintain rotation as 
running torque. 


Result 


‘Maximum allow- 
able running torque 
is 200 in-lb. 


f. Remove torque wrench and adapter from 
turbopump. 


CAUTION 


If joint connected in step g or h can- 
not be leak tested, condition and 
security of joints (section If) must be 
inspected and inspection recorded by 
each of two persons. 


g. if torqué access cover plate was removed, 
carefully install plate and seal. -Torque plate 
mounting bolts to 40-60 in-lb, Obtain verifica- 
tion of acceptable condition and security of joint 
(section II) by each of two persons, 


h. If accessoty dive pad cover plug was 
removed, carefilly install plug and seal. 
Torque plug to 405-445 in-lb, Obtain verifica- 
tion of acceptable condition and security of joint 
(section II) by each of two persons. 


3.3.22 TORQUE-TESTING FUEL TURBOPUMP, 


a. Remove plug and seal from fuel turbine 
torque access. 


b. On engines not incorporating MD172 
change, attach a torque wrench to adapter 
9019861-11 from wrench kit 9016711-11, insert 
adapter throtigh torque access, and engage 
splines of turbine shaft and adapter. 


c. On engittes incérporating MD172 change, 
attach a torque wrench.to adapter 19-9025816 
from wrench kit 9016711-21, insert adapter 
through torque access, and engage hex on 
turbine wheel, 


Section III 


CAUTION 
A torque in excess of 1,000 in-lb 
can damage the turbopump. 


Operation 

d. Rotate turbine 
wheel counterclock~ 
wise (viewed from aft 
end of engine), and 
record maximum torque 
reqtiired to initiate ro- 
tation as breakaway 
torque. 


Result 


Maximum allowable 
breakaway torque is 
1,000 in-Ib. 


Maximum allowable 
running torque is 
300 in-lb. 


e. Continue rotating 
turbine shaft slowly, 
and record torque 
reduired to maintain 
roiationas running torque. - 


CAUTION 
Saint 'contiected iiatep f cannot be 
leak tested, therefore condition and 
security of joftits (section II) must 


be inspected and inspection recorded 
by each of two persons. 


f. Remove wrengh and adapter,‘ and install 
plug and seal on torque access opeiiing. Torque 
plug to 406-446 in-lb. Obtain verification of 
acceptable condition and security of joint (section 
Il) by each of two persons. 


‘ s hae isenee : i Ae ae 
3.323 LEAK-TESTING OXIDIZER‘FEED 
SYSTEM, Refer to section II for engine check- 
out constraints befure performing this test. 
Refer to paragraph 3.3.2 for seal leak-test 
points. 


a, Make sure engine is stabilized by one of 
the following methods before pressurizing oxi- 
dizer iniet duct: 


(1) Engine gimbal actuator connected and. 
locked mechanically or hydraulically. 


(2) Stiff arms installed. 


(3) Engine Restrainer Assembly G4066 
installed end attached to test stand outriggers. 
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b. Remove protective closure from oxidizer 
turbopump intermediate seal purge check valve 
vent line. 


c. Remove vent port check valve from boss 
in MFV closing control line. Connect a hand 
valve or install vent adapter 9025423 from vent 
adapter kit 0025424 in boss. Close hand valve. 


d, On engines not incorporating MD301, 
MD302, MD322, or MD323 change, disconnect 
purge control valve vent line and install test 
I plate 9025399 from test plate kit 9025400-11. 
Torque bolts to 41-45 in-lb., 


e, Disconnect pnetimatic tnlet line, and re- 
move seal from {rlet port of purge control valve. 
Install test plate 9025399 from test plate kit 
9025400-11 between pneumatic tine and valve 
inlet port. Torque bolts to 41-45 in-tb. 


f, Make sure oxidizer turbopuimp primary 
seni drain ine ts not capped (stage overboard 
line on engines {ncorporating MD301, MD302, 
MD322, or MD323 change). — > 


g. Install exhaust system test plates (para- 
graph 3. 3, 3), 


NOTE 


The thrust chamber throat plug 
must be installed to menstire main 
oxidizer valve gate seal leakage. 


h. Install Presstite tape, Type 587.3 (Inter- 
chemical Corp), and cover with 2-inch-wide 
Teflon Temp-R-Tape, Type C (Connecticut 
Hard Rubber Co), in thrust chamber throat 
plug seating area as follows:. 


WARNING 


The following procedure specifies 
trichloroethylene, which ts a toxic 
solvent. Inhalation of {ts vapors or 
prolonged contact with the liquid 
can cause serious injury or death. 


(1) Using a lint-free cloth dampened with 
trichloroethylene (MIL-T-27602), ot equivalent, 
handwipe a 4-inch portion of thrust chamber 
throat approximately 9 inches down from injec-~ 
tor face or approximately 4 inches from throat. 


3-182 Change No. 9 - 15 March 1975 


R-3826-1B 


(2) Cut two 28 +1 inch pleces of 1/2-inch- 
wide Presstite tape. 


(3) Cover Presstite tape with Teflon 
Temp-R-Tape. Press tape slightly to make 
sure tape sticks to Presstite tape. 


(4) Remove paper backing from tho 2 strips 
of tape, and install tape around inside of thrust 
chamber throat approximately 11 inches from 
face of injector or approximately 6 inches from 
throat. Trim ends, as necessary, to make one 
continuous band of lape. Make sure tape ends 
are pressed firmly together. Press tape slightly 
with fingers as required, to make tape stay in 
place. 


(5) Cut a 4-inch’piéce of Presstite tape. 
Place tape on workbench with paper backing 
facing workbench. Cut tape into 2 pieces 1/4- 
inch wide by 4 inches in length. 


(6) Place throat plug half that contains 
burst diaphragm on workbench with flat up, 
Usiti¢ a lint-free cloth dampened with trichlo- 
roethylene (MIL-'T-27602), v1© equivalent, hand- 
wipe flat. 


_ (7) Inatalt‘the two 4-inch pleces of tape on 
flat of throat pliig. Stretch each plece to width 
of flat, and install on each side of hole to form 
2 seals on fint, Cover each piece of Presstite 
tape with Teflon Temp-R-Tape. Press tape 
slightly with fingers, as required, to make tape 
stay in place. Trim ends of tape at each end 
flush with edge of flat. 


NOTE 


Thitust Chamber Throat Plug Kit 
G3120MD3 must be installed dry 
(no lubricant). 


i, Place hand screw in throat plug in stowed 
position to prevent movement during plug in- 
stallalion. 


j. Iristali half of throat plug into thrust cham- 
ber combustion area with handle-equipped end 
facing thrust chamber exit, Make sure throat 
plug half does not disturb tape. 


k. Install other half of throat plug, and mate 
halves of plug. Make stire tape strips on flat 
stay in place during plug installation. 
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1, Grasp handles, and pull sections together 
toward throat area until a tight fit is obtained. 


m. Remove plug from monitor port on thrust 
chamber throat plug. 


n, On engines not incorporating MDI66 or 
MD371 change, remove shaft seal vent port 
check valve fiom PU valve. On engines incor- 
porating MD366 or MD371 change, remove vent 
port check valve from port A of MRCV. 


o. Install test adapters 9024523 on exit end 
of fuel turbine seal drain line atid on oxidizer 
turbine seal drain line. 

p. On engines not incorporating MD234 
change, disconnect STDV drain line from thrust 
chamher exhaust manifold, Install leak test kit 
EWR225310 between line flange and thrust cham- 
ber exhaust mantfold. Torque nuts to 41-46 
in-lb, 

q. Remove threaded plugs from leak detec- 
tion ports as required during system test. (See 
figure 3-32, ) 


r, Verify that oxidizer chilidown return sys- 
tem is closed; then slowly pressurize engine 
oxidizer feed system to 30 +5 psig. 


Operation " Result 
s, Leak-test the Leakage is not 
following connections: allowable. 


(1) Stage to oxidizer inlet duct interface 
flange. 


(2) Oxidizer inlet duct to turbopump (L1), 


(3) ON SII stage engines, LOX BLEED 
LINE customer connect interface, 


(4) MOV upstream flange (L241), 
(5) ASI vaive flange to MOV body (L232), 


(6) On engines not incorporating MD105 
or MD194 change, {ine connection on oxidizer 
high-pressure duct (L12), 

_ (1) On engines incorporating MD106 or 
MD194 change, oxidizer high-pressute duct 
heat exchanger supply port plate (L12). 


(8) Oxidizer turbopump to oxidizer high- 
pressure duct (L10), 


(9) -Oxidizer high-pressure duct blank 
flange (L20), 


(10) Oxidizer flowmeter flange (14), 


Section MI 


(11) Oxidizer bleed valve to oxidizer high- 
pressure duct (L17). 


(12) GG oxidizer line to GG (L28), 


(13) On engines not incorporating MD366 or 
MD371 change, PU valve inlet to turbopump out- 
let manifold (L8) or on engines incorporating 
MN366 or MD371 change, MRCV inlet to turbo- 
pump outlet manifold (L8). 


sabe 


ath 


(16) On SII stage engines, oxidizer blee 
valve to oxidizer bleed tine (L16), 


Operation Result 
t,. Using helium leak Leak is not 
detector, leak-test allowable, 


braided section of the 
following lines: 


(1) On SII Stage engines, oxidizer bleed 
line to customer connect. 


(2) Heat exchanger oxidizer supply line to 
oxidizer high-pressure duct, 


(3) Oxidizer bleed valve }ine to GG. 


Leakage is not 


u. Leak-test connect- 
allowable. 


tions of the following 


| instrumentation lines to 


primary and auxiliary 


' FI packages! 


(1) Oxtdizer turbopur discharge lines 


, PO3 (primary package) (L113). 


(2) ‘On engines not incorporating MD269, 


MD282, MD206, MD313, or MD315 change, 


oxidizer pump bearing coolant line POT (L41) 
(auxiliary package), 


_ (8) On engines not incorporating Mb366 or 


MD3'/1 change, PU vaive inlet pressure line 


POS (L9) or on engines incorporating MD366 or 
MD371i change, MRCV inlet pressure line PO8 
(L9) auxiliary package). 
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- (4) On engines not incorporating MD366 or 
MD371 change, PU valve outlet pressure Tine 
POS (LS) or.on engines incorporating MD366 or 
MD371 change, MRCV outlet pressure line POO 
(L6) (auxiliary package), 


(6) On SII stage, heat exchanger oxidizer 
inlet pressure ne HO1 (auxillary package) 
(L23), 


Operation Result 
v. Onetigines incorpo- Leakage {s not 
ratlrig MD160, MD280, or _ allowable. 


MD281 change, leak-test 
instrumentation ports, /On 
engines niot ‘incorporating 
MD1650, MD280, or MD281 
change, leak-test connec- 
tions of the following stage 
static-test instrumentation 
lines: 


(1) On engines not incorporating MD237 
change, oxidizer turbopump discharge pressure 
line PO2 {L11) from oxidizer turbopump outlet 
to static-test transducer, 


(2) On engines incorporating MD237 change, 
oxidizer turboptimp discharge pressure line 
from tee in line PO3 to static-test transducer, 


(3) Oxidizer pump bearing coolant pres- 
sure line from tee in line PO7 to static-test 
transducer. 


Leakage is not 
allowable. 


w. Leak-test the 
following instrumen- 
tation taps: 


({) Oxidizer turbopump discharge port 
(L11). 


(2) Oxidizer turbopump discharge fluid- 
temperature transducer located on high- 
pressure duct (L115). 


(3) Oxidizer temperature transducer lo- 
cated on oxidizer bleed valve (L18). 


Wy; Capped port (GO2) on oxidizer bleed 
valve (L19), 


x. If hydraulié pump is itot installed on ac- 
cessory drive pad, carefully remove plug and 
seal from drive pad cover plate. 


y. If bydraulic puimp ds installed on acces- 
sory drive pad, carefully remove torque access 
cover plate and plate seal from turbine exhaust 
100d, 
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z. If torquing through accessory drive pad, 
use adapter 9010876-11 from wrench kit 
0016712-11. If torquing through torque access 
plate opening, use adapter from wrench kit 
9017259. Attnch torque wrench to adapter, in- 
sert adapter into opening, and engage splines of 
turbine shaft and adapter. 


CAUTION 


A torque in excess of 1,000 in-1b 
can damage the turbopump. 


Operation 

aa. Using pneumatic 
flowtester,to measiire 
leakage” toin ‘oxidizer 
turbopuinp primary seal 
drat Line (6i engines 
incorporading MD301, 
MD302, .MD322, or 
MD323 change), mens- 
ure leakage‘at stage 
overboard line exit; 
rotate turbine wheel 
clockwise (viewed 
from aft end of engine) 
a minimum’‘of 5 com- 
plete revolutions to de- 
termine maximum leak- 
age point. Coritinue to 
rotate tiirbopump to 
position where maximum 
leakage is noted. “Retodd 
as oxidizer turbopunip 
primary seal leakage. 

ab, Using pnetimatic 
flowtester, fiensirre leak- 
age from fitt{ng of test 
adapter installed of torqite 
necess of fuel turbine ex- 
hauat dict. Keep flowtester 
contiected to fitting for a 
minittilim of 10. minutes 
and until flowmeter stabt- 
lizes. Record leakage as 
oxidizer lurbopuimp shaft 
seal arid GG control valve 
oxidizer poppet combined 
leakage. 


ac. If leakage nieasuted in step ab Was more 
than 1.6 scim, decrease ptessure to oxidizer 
turbopump inlet to zero and isolate leakage as 
otitiined in paragraph 3.3.23.1. If leakage was 
1.5 scim or less, proceed to step ad. 


Result 


Maximum allow- 
able leakage is 
350 scim. 


Maximum allow- 
able leakage is 
1.5 scim. 


R-3825-1B 


Result 


Operation 
ad, On engines not incor- Maximum allow- 
_porating MD366 or MD871 —s able leakage is 
- change, using pneumatic 10 scim, 
flowtester, measure leak- 
age at PU valve vent port, 
Record as PU valve shaft 
seal leakage, 


adA. On engines incor- 
porating MD366 or MD371 
change, using pneumatic 
flowtester, measure leak- 
age at MRCYV vent port 
(port A), Record as 
MRCYV shaft seal leakage, 
If leakage exceeds 10 scim, 
verify MRCY shalt seal 
leakage at 30 (+5, -1) psig 
before repiucing MRCV, 


NOTE 


Oxidizer feed system should be 
preseurized for at least 6 minutes 
before performing step ae, 


ae. Using pneumatic Maximum allow- 
flowtester, measure leak- = able leakage is 
ngo at thrust chyinbor 10 scim, 
throat plug monitor port, 
(This is the combined MOV 
gate and ASI valve seat 
lonkage.) If leakage 
oxceads 10 aclm, perform 
stops af throughal. If 
lenkago is 10 solm or 
less, proceed to step nj. 


nf, Disconnect ASI oxidizer line from ASI 
valve inlet, and inatall test plate 9026300 from 
test plato kit 0026400-11 hetwoen Mno and valve. 
Torquo bolts to 41-46 In-lh, 


NOTE 


Oxtdizoy foad syatom should be 
prossurized for at lenat 5 minutes 
hofore porforming stop ag. 


ng. Using pnoumatic 
flowtestor, mensure 
loakngo at thrust chain- 
bor throat plug monitor 
port, Record MOV gato 
sonl lonkngo, 


nh, Subtract lonknge 
monsured In stop ag from 
combined Jonknge rocordad 
instep ne, Record ns ASI 
valve sent lonkago, 


Maximum allow- 
able leakage is 
10 scim, 


Maximum allow- 
able leakage {ts 
10 acim, 


Maxiraum allow- 
nblo leakage {ts 
10 solm. 
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al, Remove test plate installed in step af, 
and reconnect ASI oxidizer line to ASI valve 
outlet using new seal, Torque bolts to 41-45 
in-lb and safetywire, (Flange connection must 
be l-ak tested during thrust chamber leak test. ) 


NOTE 


The burat diaphragm is removed to 
prevent accidental pressurization of 
the thrust chamber. 


aj. If throat plug is to remain installed for 
thrust chamber repressurizing, remoye burst 
diaphragm from throat plug until repressuriza- 
tion is required, (When reinstalling burst. 
diaphragm, torque to 135-165 in-lb,) If throat 
plug is to be removed, proceed as follows: 


(1) Move hand screw on thront plug from 
stowed position to operating position, and rotate 
hand screw until one half of thront plug slides 
forward, Place hand screw In stowed position, 


(2) Push throat plug into combustion area, 


(3) Rotate one half of throat plug and dis- 
engage from pivot, 


(4) Romove throat plug sections from 
thrust chamber, 


WARNING 


Tho following proceduro specifics 
trichloroathylene, which ts a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the Hquid can 
cause sorious Injury or death, 


nk, Remove tape from thrust chambor thront 
and thront plug. Using a lint-froo cloth damp- 
oned with trichloroothylono (MIL-T-27602), or 
oquivalont, handwipo throat aron whore tapo 
was installed, to make suro aren ts clean, 


al. Enorgizo ongino hollum control valve. 
am, Prossurize ongino helium tank to 


225-260 palg at stage atatic-tont sitos ar tu 
600-1, 600 psig nt KSC. 
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Operation Result au, Shut off helium supply to engine helium 
7 tank, 
an, Using pneumatic Maximum allowable 
flowtester, measure leakage is 300 scim. Operation ayeeulte 
leakage from LOX av, Use hand yalve Helium tank de- 
BLEED LINE customer or vent adapter 9026423  pressurizes, 
connect. Record as in boss in MFV closing 
oxidizer bleed valve control line to vent pres- 
leakage, (Verify that sure from control system, 
leakage is not coming After all pressure has 
from stage oxidizer vented, close hand valve, 
chilldown return 
system. ) aw, Deenergize engine helium control valve, 
ao, Decrease pres- Oxidizer feed system , 
sure to oxidizer pump depressurizes, pacie ue torque wrench and adaptor from 
inlet to zera, pene 
ap, Using pneumatic flowtester, measure CAUTION 


leakage from oxidizer turbopump primary seal ‘ : 
drain. (On engines Incorporating MD301, se pel anal ies Slane ae aie 
MN302, MD322, or MD323 change, mongure He ° ia neat elnte (eactio 11) 
leakage at stage overbonrd line exit.) Record n and security of join n 


tur . must be Inspected and inspection 
fealeee Guin aeeceaee melateeea recorded by each of two persons, 


aq. Using pneumatic flowtester, measure ay, If torque access cover plate was removed, 
leakage from oxidizer turbine seal drain line. carefully install plate and seal, Torquo plate 
Record as oxidizer intermediate seal leakage mounting bolts to 40-60 in-Ib, Obtain verifica- 
(turbine direction), tion of acceptable condition and security of joint 
NOTE (section IH) by each of two persons, 
Step ar is not a scheduled require- az. It accessory drive pad cover plug was 
ment at KSC, It is providad (f removed, carefully install plug and seal. Torque 
required for an unscheduled task, plug to 405-446 in-lb, Obtain verification of ac- 


ceptable condition and security of joint (section 


ar, Using pnoumnatic flowtester and adaptor 11) by onch of two persona, 


908133, measure flow downatronm of oxidizer 
turbopump intermediate seal purge check valvo, 
Record flow, 


ns, Add values rocorded in stops ap, aq, and 
ar, Record as oxidizer turbopump intermediate bb. Remove hand valve or vont adapter from 
sen! purge flow, Sum must be as follows: hoss in MFV closing control Ino, 


(1) At stage test sitos, sum must bo 2, 600 
acim minimum, 


ba. Remove oxhnust systom test plates 
(paragraph 3, 3, 4), 


be. Install vont port chock valvo into boss 
in MFV closing control line, (Refor to R-3826-3,) 
NOTE 


Substop (2) is not a schodvled requiro- 
mont at KSC. It ts provided if stop 
ar {a porformed for an unschoduled 


bd. Romove test adapters from oxit ond of 
fuol turbine drain Hno and oxtdizer turbine 
draia Une, 


task, ho. On onginos not incorporating MD234 
(2) At KSC, sum must bo 2, 600-7, 000 chango, romovo bolts and washors that socure 
Hcim. STDV drain Mno to thrust chambor oxhnust 


at. Add valuos of atops ap undaq. Sum must —"™anifold, and romovo tost plato, 


not oxceod 850 selm. Record ag oxidizer turbo- 
pump Intormodiate soal lonkaga. 
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bf, On engines not incorporating MD234 
change, install new seal and connect STDV 
drain line to thrust chamber exhaust manifold 
with bolts and washers. Torque bolts to 60-73 
in-lb, and safetywire, 


bg, On engines not incorporating MD301, 
MD302, MD3322, or MD323 change, remove 
4 test plate kit 0025400-1T, Install new seal, and 
connect vent line to purge control valve, Torque 
bolts to 41-46 in-Ib, 


bh, Energize engine helium control valve, 


bi, Pressurize engine helium tank to 225-250 
psig at stage static-test sites or to 600-1, 600 
psig at KSC, 


Operation Result 

bj. Using pneumatic 
flowtester, leak-test 
OTBV opening control 
port, 


Leakage is not 
allowable, 


bk, Enorgize ignition-phase and mainstage 
control valves, 


bl, Using pneumatic 
flowtoster, lent:-tost 
OTBV closing control 
. port flange. 


Leakage is not 
' allowable, 


bm. Deenergize ignitton-phase and mainstage 
control valves, 


bn. Decrease pressure to holium tank to 
Z0ro, 


bo. Allow all prossuro to vent from holium 
tank, Deoonergize hollum control vatvo. 


bp. Romove test pinto kit 9026400-11 from 
botweon inlet port of purgo control valve and 
inlet line, Install now soni, and connect Iino 
to inlot port of purge control valve, Torquo 
f bolts to 41-46 In-lb, 


bq. Energize helium and mainstage control 
valves, 


Section OI 


br, Pressurize engine helium tank to 225-250 
psig at stage static-test sites or to 600-1, 600 
psig at KSC, 


Operation Result 
bs, Using pneumatic Leakage is not 
flowtester, leak-test allowable, 


purge control valve inlet 
port flange. 


bt. Deenergize mainstage control valve. 
bu, Decrease pressure to helium tank to zero, 


by. Allow all pressure to vent from helium 
tank, Deenergize helium control valve, 


bw, Reinstall PU valve or MRCV vent port 
check valve, (Refer to R-3825-3, ) 


bx, Install thrust chamber exit closure, 
(Tighten nuts handtight plus 1/4 turn,) If thruat 
chamber diffuser is installed, secure exit clo- 
sure with 20 tension springs RD396-44060, 


by, Reinstall threaded plugs in leak detection 
ports and torque to 22-28 in-lb, (Safetywire 
plugs after prelaunch leak tests, ) 


CAUTION 
Misalined Naflex seals at instrumen- 


tation ports can result in leakage and 
possible damage to the engine, 


bz, On engines Incorporating MD160, MD280, 
or MD281 change and not incorporating MDa07 
change, verify that Naflex seal at instrumenta- 
tion port PO2 is concentric with plug. (Refer to 
R-3826-3,) On ongines not incorporating MD237 
change, verify that Naflex seal at instrumenta- 
tion port GO2 is concentric with plug, (Refer 
to R-3826-3,) 


3,3,23,1 Isolating and Leak-Testing Gas 
Gonorator Control Valve Oxldizor “oppet, This 
oat Is to be performed only ie combined GG 
control valve oxidizer poppet and oxidizer turbo- 


pump shalt seal leakage recorded In paragraph 
3,3,23 exceeds the maximum allowable value, 


na. Disconnect oxidizer bleed valve from 
high-pressure duct, 


b, Install test plate 0022634 from bleed valve 
adapter set 0022447-11 (components adapter sot 
0016706) on oxidizer Inlet flinge of bleed valve, 
Torquo bolts to 61-76 in-lb. 
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c, Connect a regulated supply of helium 
(refer to section II) capable of supplying 0-100 
psig to test plate 9022534. 


d. Slowly increase pneumatic pressure to 
_ bleed valve inlet to 30 +1 psig. 


Operation 


e, Using pneumatic 
flowtester, measure 
leakage from fitting of 
test adapter Installed 
on torque access of fuel 
turbine exhaust duct. 
Keep flowtester con- 
nected to fitting fora 
minimum of 10 minutes 
and until flowmeter 
stabilizes, Record lenk- 
age as GG control valye 
oxidizer poppet leakage. 


Result 


Maximum allow- 
able leakage is 
1,5 scim, 


f, Subtract value recorded ta step e from 
value of combined oxidizer turbopump shaft 
seal and GG control valve oxidizer poppet leak- 
age recorded in paragraph 3, 3,23, Result 
must be 20 scim or less, Ifa negative reault 
is obtained, record as Zoro, Record resultant 
valuo as oxidizer turbopump shaft seal leakage. 


g. Decronse prossure to oxidizer bleed 
valve inlot to zero, 


h. Disconnect pnoumatic source fram tort 
plate on blead valvo; thon remove test plato, 


i, Install oxidizer bleed valve on high- 
pressure duct, and cross-torque bolts to 
143-167 In-1b; then safety wire, 


J. Romovo threaded plugs from lonk doten- 
tlon ports, as requirad, for system test, (Soo 
figure 3-32, ) 


k, Slowly prossurize ongine oxidizer food 
syatom to 30 41 palg. 


1, Lonk-tost tho 
following connections 
and instrumontation 
taps: 


Lonknge is not 
allowable, 


(1) Oxidlzor blood valve to oxidizer high- 
pressure duct (17), 
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(2) GG oxidizer line to GG (L286). 


3) Oxidizer bleed valve to oxidizer bleed 
line (L186). 


(4) Oxidizer temperature probe located on 
oxidizer bleed valve (L18), 


(5) Capped port (GO2) on oxidizer bleed 
valve (L109). 


m, Continue oxidizer feed system leak test 
starting with paragraph 3,3, 23, step ad. 


n. Reinstall threaded plugs in leak detection 
ports and torque to 22-28 in-lb. (Safetywire 
plugs after prelaunch tests. ) 


3,3,24 TESTING OXIDIZER TURBOPUMP 
PRIMARY SEAL DRAIN LINE BURST DIA- 
PHRAGM. 


a. Leak-test test fixture KSC-J2-R966067 
ns follows: 


(1) Install hydrometer bulb on needle valve, 
and open valve 1/4 to 1/2 turn, 


(2) Compress bulb and close Tygon tube at 
drain line attach point to preclude leakage, 


(3) While obsorving toast indicator pin, re- 
lease bulb to ovacuate test chamber; when pin 
in rotracted, close necdle valve. Monitor indl- 
cntor pin for one minuto; indicator pin must not 
move, 


hb, Remove protective closure from oxidizor 
turbopump primary seal drain ine, 


6, Open toat f{ixturo noodle valve 1/4 to 1/2 
turn, and Install tost (xture on oxidizer turbo- 
pump primary seal drain Ine. Close neadle 
valvo. 


ad. Compress bulb and install on needle valya; 
then roleaso bulb. 


o. Open neodle valve 1/4 to 1/2 turn and 
evacuate test fixture and drain Une, 
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f. Verify that indicator pin has retracted; 
then close needle valve, and remove bulb from 
test fixture, If indicator pin does not retract, 
perform steps h through j. If indicator pin 
retracts, burst diaphragm is acceptable; pro- 
ceed to step k, 


g. (Deleted) 


h. Install Presstite tape, Type 587,3 (Inter- 
chemical Corp) across connection between dia- 
phragm retainer fitting to exit tube retainer nut, 
and over inspection slot in diaphragm retainer 
fitting. (See figure 3-46, ) 


i, Repeat steps c through f. If indicator 
pin does not retract, burst diuphragm is not 
acceptable, 


J. Remove Prosatite tape, 


k. Open needle valve 1/4 to 1/2 turn, and 
remove test fixture from drain line. 


1, Install protective closure ST3950263RKL 
on drain line, 


3,3,26 LEAK-TESTING FURL FEED SYSTEM, 
Rofer to section II for engine checkout con- 
straints before performing this test. Refor to 
paragraph 3, 3,2 for engine seal leak-test points. 


a, Make sure ongine is stabilized by one of 
tho following methods before pressurizing fucl 
inlot duct: 


(1) Engino gimbal actuator connected and 
locked mechanically or hydraulically. 


(2) Stiff arms installed. 


ECTION 


INS? 
~ 
i 


EXIT TUBE 
RETAINER NUT 


1 TTTAGM 
a) PAINE 
FITTING 


~ PHESSTITE FAVE 
APPLICATION POINTS 


32-11-24 


Figure 3-46. Tapo Application Points for 
Loak-Tosting Burst Diaphragm 
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Paragraph 3, 3,25 


(3) Engine Restrainer Assembly G4066 in- 
stalled and attached to test stand outriggers, 


b, Remove vent port relief valve from boss 
in MFV closing control line, Connect hand valve 
or vent adapter 9026423 from vent adapter kit 
9026423 in boss; torque to 40-65 in-lb, Close 
hand valve, 


NOTE 


The hand valve or adapter Js used to 
eliminate the flow of helium to pre- 
vent depletion of facility helium sup- 
ply. 
c. Remove protective ciosures from oxidizer 
turbopump primary seal drain and oxidizer tur- 
bine seal drain line. 


d, Disconnect pneumatic inlet Hine, and re- 
move senl from inlet port of purge control valve, 
Install test plate 0026309 from test plate kit 
0026400 between ne and valve inlet port, 
Torque bolts to 40-46 in-lb, 


e, Remove plug and seal from boss between 
fuel turbopump and fuel turbopump primary seal 
drain check valve, 


f, Install oxhaust system test plates (para- 
graph 3.3, 3). 


NOTE 


Tho thrust chamber thront plug must 
be installed to measure main fuel 
valve gate seal leakage, 


g. Install Prosstite tape, Type 587, 3 (Intor- 
chemical Corp), and cover with 2-inch-wido 
Toflon Tomp-R-Tapo, Type C (Connecticut 
Hard Rubber Co), in thrust chamber throat 
plug sonting aron ns follows: 


WARNING 


Tho following procedure spocifios 
trichloroothylone, which is a toxic 
solvont. Inhalation of its vapors or 
prolonged contact with tho Hquid can 
cnuso sorious injury or donth, 


(1) Using a Hnt-froo cloth damponed with 
trichloroothylono (MIL-‘I'-27602), or equivalent, 
handwipo a 4-inch portion of thrust chambor 
throat approximately 9 inchos down from Injoc- 
tor face or approximately 4 inches from throat. 
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(2) Cut two 28 +1 Inch pieces of 1/2-inch- 
wide Presstite tape. 


(3) Cover Presstite tape with Teflon 
Temp-R-Tape, Press tape slightly to make 
sure tape sticks to Presstite tape, 


(4) Remove paper backing from the 2 strips 
of tape, and install tape around inside of thrust 
chamber throat approximately 11 inches from 
face of injector or approximately 6 inches from 
throat, Trim ends, as necessary, to make one 
continuous band of tape, Make sure tape ends 
are pressed firmly together, Press tape 
slightly with fingers, as required, to make 
tape stay in place. 


(5) Cut a 4-inch picce of Presstite tape. 
Place tape on workbench with paper backing 
facing workbench, Cut tapo into 2 pieces 1/4- 
inch-wide by 4 inches in length, 


(6) Place throat plug half that contains 
burst diaphragm on workbench with flat up, 
Using a lint-free cloth dampened with trichlo- 
roethylene (MIL-T-27602), or equivalent, hand- 
wipe flat, 


(7) Install the two 4-inch pieces of tapo on 
flat of thront plug. Stretch each ploce to width 
of flat, and install on each side of hole to form 
2 sonls on fInt, Cover each piece of Presstite 
tapo with Teflon Tomp-R-Tapo. Press tape 
slightly with fingers, as requirod, to make 
tano slay inplace, Trim ends of tapo at each 
onl flush with odge of fiat. 


NOTE 


Thrust Chambor Throat Plug Kit 
Q3120MD3 must bo Installed dry 
(no lubricant), 


h. Placo hand scrow in throat plug in stowod 
position to prevent movoment during plug In- 
slallation, 


i. Install half of throat plug into thrust 
chamber combustion aroa with handle- equipped 
ond facing thrust chambor oxlt, Mako sure 
throat plug half doos not disturb tapo. 


J. Install othor half of thront plug, and mate 
halvos of plug. Mako sure (npo strips on fiat 
stay in place during plug installation, 
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k, Grasp handles, and pull sections together 
toward throat area until a tight fit is obtained, 


1, Remoye plug from monitor port on thrust 
chamber throat plug, 


m, Remove threaded plugs from leak detection 
ports as required for system test, (See figure 
3-32, ) 


n. Verify that fuel chilldown return system 
is closed; then slowly pressurize engine fuel 
system to 30 45 psig, 


Operation Result 


o, Leak-test the 
following connections: 


Leakage is not 
allowable, 


(1) Stage to fuel inlet duct interface flange. 
(2) Fuel inlet duct to turbopump (F9), 


(3) On Sil stage engines, FUEL BLEED = 
LINE customer connect interface, 


(4) On SI stage engines, fuel bleed valve Il 
to fuel bleed line (F18), 


(6) Fuol turbopump volute to support (below 
pump volute) (F 12). 


(6) Fuel turbopump to fuel high-pressure 
duct (F14), 


(7) MFV upstream flango (I6), 
(8) Fuel flowmeter flange (F2%), 


(0) Fuel high-pressure duct to fuol blood 
valvo adaptor (F20), 


(10) Fuel bleed valve adapter to fuel blood 
valvo (F109), 


(11) GG fucl su,:ply ne to GG (F8), 
(12) Fuol turbine seal purge TG10 (P46), 


(13) Fuel turbopump balance piston pump 
prossuro at capped Ino PF4 (F47), 


(14) Fuol turbopump primary sonal purge 
PE (F48), 
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Operation 


p. Using helium leak- 
detector, leak-test the 
following lines: 


Result 
Leakage is not 
allowable, 


| (1) On SII stage engines, fuel bleed line 
to customer connect. 


(2) Fuel high-pressure duct (all insulation 
joints and seams), 


(3) GG fuel supply I'ne to GG. 


Leakage js not 
allowable, 


q. Leak-test connec- 
tions of the following 
instrumentation Nnes to 
primary and auxiliary 
FI packages: 


(1) Fuel turbopump discharge pressure 
line PF3 (primary package) (F21), 


(2) Fuol turbopump balance piston cavity 
pressure line PFS (auxilinry package) (F465). 


r, On ongines not incor- 
porating MD233 change, 
lonk-tost (uel Tirbopump 
interstage pressure lino 
PFO (F10) from turho- 
pump to transducer, 


Leakage is not 
allowable, 


8, On ongines not Incor- 
porating MD160, MD280, 
or MD281 change, lonk- 
tost connections of tho 
following stago static- 
toast instrumontation 
linos: 


Leakngo is not 
allowable, 


(1) Fuol turbopump balance piston cavity 
pressure lino from too in Hne PFS to static- 
toast transducer, 


(2) Fuol turbopump discharge prossuro 
Hno PF2 (F1B) from turbopump outlat to static- 
toast transducer, On ongines Incorporating 
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MD150, MD280, or MD281 change, leak-test at 
line PF2 instrumentation port, 


Operation 


t, Leak-test the 
following instrumenta- 
tion taps: 


Result 


Leakage is not 
allowable, 


(1) ee rear bearing temperature 
transducer at PST1 tap (F11), 


2) GG fuel inlet temperature transducer 
(F17) (on fuel bleed valve), 


(3) Capped port (F16) on fuel bléed valve, 


(4) Fuel turbopump discharge-fluld tem- 
perature transducer (F13), 


(5) Fuel turbopump discharge-fluid tem- 
peruse transducer (F7) (downstream of flow- 
moter), 


(6) Fuel turbopump interstage pressure 
instrumentation port PF6 (F10), 


u. Remove adapter 9022823 from torque 
access of turbine exhaust duct, 


v. On ongines not Incorporating MD172 
change, Install torque wrench to adapter 
9010801-11 from wronch kit 0016711-11, in- 
sort through torque access, and engage splinos 
of turbino shaft and adapter. 


w» On onginos incorporating MD172 change, 
install torque wrench to adaptor 10-0026810 
from wronch kit 0016711-21, Insort through 
torque nocoss, and ongage hox on turbine wheol, 


CAUTION 


A torquo In oxcoss of 1,000 in-Ih 
can damago tho turbopump. 


aia 
foe AAO H Sata ge 
ongines and 


xX. Using pnoumnatic 
flowtostor to meonsure 
lonkage from boss bo- 
twoon fuel turbopump 
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Result 


Operation 


and fuel turbopump figures 3-48 and 


drain check valve, ro- 3-49 for SH- 
tate turbine wheel stage installed 
counterclockwise engines, 


(viewed from aft end 
of engine) a minimum 
of 5 complete revolu- 
tions to determine 
maximum leakage 
point, Continue to 
rotate pump to posi- 
tion of maximum 
leakage, and record 
leakage as fuel turbo- 
pump primary seal 
leakage, 


ys Reomove torque wrench and adapter, and 
reinstall adapter 0022823 in torque access of 
fuel turbine exhaust duct. Torque adapter to 
40-60 in-lb, 


Maximum allow- 
able leakage is 
16 scim, 


4 Using pneumatic 
flowtester, mensure 
lenkage from fitting of 
test adaptor 0022823 
installed on torque ac- 
cess of fue) turbine 
oxhaust duct, Record 
as fucl turbopump 
omni seal and GG fuel 
poppet combined 
lonkago. 


NOTE 


Fuol food system should bo pros- 
surized for at lonst 6 minutos be- 
foro porforming stop an, 


Maximum allow- 
ablo lonknage is 
10 seim. 


an. Using pnoumatie 
flowtestor, mensure 
lonkage at thrust cham- 
bor thront plug monitor 
port. Record as MFV 
gato soal lonkage, 


NOTE 
Tho burst diaphragm {8 romoved 


to provont necidental prossurizna- 
tion of tho thrust chambor, 
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ab, If throat plug is to remain installed for 
subsequent thrust chamber repressurizing, re- 
move burst diaphragm from throat plug until 
repressurization is required, (When reinstalling 
burst diaphragm, torque to 135-165 in-Ib), If 
throat plug is to be removed, proceed as follows: 


(1) Move hand screw on throat plug from 
stowed position to operating position, and rotate 
hand screw until one half of throat plug slides 
forward, Place hand screw in stowed position, 


(2) Push throat plug into combustion area, 


(3) Rotate one half of throat plug and dis- 
engage from pivot, 


(4) Remove throat plug sections from 
thrust chamber, 


WARNING 


The following procedure specifics 
trichloroethyleno, which is a toxic 
solyont, Inhalation of its vapors or 
prolonged contact with the Nquid can 
cruse serious injury or death, 


ac, Romove tape from thrust chambar throat 
and thront plug. Using a lint-froo cloth damp- 
onod with trichloroothylono (MIL-T-27002), or 
equivalent, handwipo throat aren whare tape 
was Installed, to make sure aren is cloun, 


ad, On onginos incorporating MD301, MND302, 
MN322, or MD343 change, make sure stage 
ovorbonrd lino from oxidizer turbopump primary 
sonl drain js not capped, 


no, Fnorgizo ongino holium control valvo, 


af, Prossurizo ongine helium tank to 226-260 
psig at stage static-tost sites or to 600-1, 600 nt 
KSC, 
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Primary Seal Hellum Leakage 
Greater Than 10 


. SCIM But Less \: 
Secondary Seal 10 SCIM or Than or Equal Greatar Than 350 
Helium Leakage Less to 360 SCIM 8CIM 
110 SCIM or Less Acceptable Acceptable Replage primary 

seal, 4 

Greater Than 110 Acceptable Replaga secondary Replace primar 
SCIM But Less or seal, &} and 66 oa 
Equal to 600 SCIM peals, 
Greater ‘Than 600 Replage secondary Replage secondary Repiace primary 
SCIM seal, (@ seal, @ and secondary 


seals, (a 


(a) Refer to R-3826-3, 


« ‘ : “ ; i ‘ F 
Figure 3-47, Allowable Fuel Turbopump Primary and Secondary Beal Leakages and Replacement 
Criteria for SIVB-Stage Engines 


Primary Seal Helium’ Leakage 
Greater. Than 9. 
8CIM But Less 


Than or Equal 
to 360 SCIM 


9 SCIM or 
Less 


Secondary Seal 
Hellum Leakage 


Greater. Than 360 
8CIM 


15 8CIM or Less Acceptable Acceptable Replag@ primary 
seal, 

Greater Than 76 Accoptable (a) Repiaco primary 

SCIM But Less or and pop aneaty 

Equal to 600 8CIM seals, 

Greater Than 600 Replagg secondary Repla § secondary Replace primary 

8CIM seal, seal, ula pa 
seals, 


(a) Using measured lonkage past both soals and figure 8-49, determine equivalent hydrogon bonttall 
lonkago for onch turbopump, Total equivalont bonttail lonkngo for five tuebopumps must not ox- 
ceod 46,000 anim, Ropliaco ono or moro secondary sonls until total lonkngo Ja equal to or leas 
than 46,000 scim, 

(b) Rofor to R-3626-3, 


a a een 
Figure 3-48, Allowable Fuol Turbopump Primary and Secondary Son) Lonkagos and Roplacomont 
Critorin for SIl-Stago Engines 
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SECONDARY SEAL HELIUM LEAKAGE (SCIM) AT 30 PSIG 
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PRIMARY SEAL HELIUM LEAKAGE (SCIM) AT 30 PSIG 


Figuro 3-49, Fuel Turbopump Hydrogen Boattall Leakngo at 120 Soconds After Lift-Off 


(SII-Stage Single Engino) 
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Operation Result 
Maximum allow- 
able leakage is 
300 scim. 


ag, Using pneumatic 
flowtester, measure 
fuel bleed yalve leakage 
from fuel bleed line, 
Record as fuel bleed 
valve leakage. (Verify 
that leakage is not 
coming from stage fuel 
chilldown return sys- 
tam, ) 


ah. Shut off pneumatic pressure to engine 
helium tank, 


al, Using hand valve or vent adapter 9026423 
in boss in MFY control line, vent pressure from 
control system. After all pressure has vented, 
close hand valve. 


aj. Deenergize helium control valve, 


_ &k, Decrease fuel feed system pressure to 
Zoro, 


al, Install plug and senl in boss betweon fuel 
turbopump and turbopump drain check valve, 
Torque plug to 65-70 in-lh, 


am, Remove hand valve or vent adaptor 
0026423 from boss in MFV closing control Mne. 


an, Install vent port check valve into boss 
in MFV closing contro) ne. (Refer to 
R- 3825-3, ) 


no. Remove adaptor 00228623 from torquo 
nccoss of fitol turbine oxhauat duct. Install 
plug and now sonal in torque access opening. 
Torquo plug to 406-446 In-lb, 


ap. Romovo oxhnust systom toast pintos 
(paragraph 3. 3, 4). 


nq. Enorgizo engine hellum control valve, 

ar, Prossurizo ongine holium tank to 
226-260 paig nt atago static-tost situs or to 
600-1, 000 paig nt KSC. 


Lonkago {8 not 
allowable, 


ns. Using pnoumatic 
{lowtoastor, lonk-tost 
OTBY oponing control 
port flange. 
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at, Energize ignition-phase and mainstage 
control valves, 
Operation Result 


Leakage is not 


au. Using pneumatic 
allowable, 


flowtester, leak-test 
OTBV closing control 
port flange, 


av. Deenergize ignition-phase and mainstage 
control valves, 


aw. Decrease pressure to helium tank to 
Zero, 


ax, Allow all pressure to vent from helium 
tank, Deonergize helium control valve, 


Ay, Remove test plate kit 0026400-11 from 
between inlet port of purge control valve and 
inlet line, Install new seal, and connect line 
to inlet port of purge control valve, Torque 
bolts to 41-46 in-lb, 


nz. Energize helium and mainstage control 
valves, 


ba, Prossurize engine helium tank to 226-260 
psig at stage static-tont sites or to 600-1, 600 
psig at KSC, 


Leakage is not 
allowable, 


bb. Using pneumatic 
flowtoster, lenk-teat 
purge control valve 
inlet port flange. 


be, Doonorgizo mainstago control valvo, 


bd. Docronso pressure to hollum tank to 
Z0r0, 


be. Allow all prossuro to vent from hollum 
tank, Doonergizo hollum control valve, 


bt, Apply 67-116 psig hollum prossuro 
through PURGE MANIFOLD SYSTEM pnoumatic 
supply lino. 
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Operation Result 


Leakage is not 
allowable, 


bg. Leak-test fitting 
in boss between fuel 
turbopump and fuel 
turbopump primary seal 
drain check valve, 


bh, Decrease pneumatic pressure to PURGE 
MANIFOLD SYSTEM to zero. 


bi, Reinstall threaded plugs in leak detection 
ports and torque to 22-28 In-lb, (Safetywire 
plugs after prelaunch leak tests, ) 


CAUTION 


Misalined Naflex seals at instru- 
mentation ports can result in leak- 
age and possible damage to the 
engine, 


biA, On engines not incorporating MD237 
change, vertfy that Naflex seal at instrumenta- 
tion port GF6 is concentric with plug, (Refer 
to R-3826-3, ) 


bj. Install protective closures on oxidizer 
and fuel turbopump primary seal drain lines 
and oxidizer and fuel turbine seal drain nes, 


bk, Install thrust chamber exit closure, 
(Tighten nuts handtight plus 1/4 turn.) If 
thrust chambor diffuser is installed, secure 


exit closure with 20tenston springs RN305-44060, 


3,3,25A LEAK-TESTING OXIDIZER AND FUEL 
INLET DUCT TORSIONAL BELLOWS, 


a. Obtain the following test equipment, or 
equivalent: 


(1) Aciny No. 38C film (Allied Chemical 
Corp), 


(2) Pressure-sensitive tape RBO106-002 
(Rocketdyne), 


(3) Mass-spoctro meter leak detector with 
n sonsitivity cnpable of measuring 1x 10 
scc/Acc. 


(4) USON 600 helium leak dotector (may 
be used for preliminary leak detection), 
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b, Remove protective closure from oxidizer 
turbopump primary seal drain line, If MD301 
or MD302 change is incorporated, remove clo- 
sure from stage overboard line, 


c, Bag flange using Aclar No, 33C plastic 
film, and seal with pressure-sensitive tape 
RBO105-002 (Rocketdyne) as shown in figure 
3-49A. Verify that 6 drain holes on downstream 
side of inlet duct flange (figure 3-49A) are sealed 
with pressure-sensitive tape RB0O195-002 
(Rocketdyne), (Fuel inlet ducts may not contain 
drain holes, ) 


CAUTION 


Engines must be restrained to prevent 
gimbaling before ducts are pressurized, 


o Pressurizing the inlet ducts with the 
MFYV or MOV open can cause damage 
to the engine oxidizer or fuel flow- 
meters by dry-spinning,. 


d, Make sure MFV or MOV (na applicabl 
for duct being pressurized) is closed, Using 
helium that meets requirements of section II, 
slowly pressurize inlet duct to 30 25 psig (nor- 
mal stage propellant tank pressure capability 
above 10 psig is acceptable), and record pres- 
sure uaed, 


e, Search torsional bellows flange joint for 
lenknge ns follows: 


(1) Puncture plastic bag, insert probe of 
detection device, and scarch accessible aren of 
(lange joint for leakage, remove probe and seal 
plastic bag. Repent procedure as required to 
search entire clrounference of {flnnge, and 
record whether excessive leakage is detected, 
Leakage menasured at the probe must not exceed 
1x 10°4 sco/sec, If excessive lenknge In 
dotected porform substeps 2 through 6. 


(2) If excessive leakage is detected, place 
n second bag of Aclar No. 39C plastic film 
over existing bag and seal with pressure- 
sensitive tape RBO105-002 (Rocketdyne) as 
shown In figure 3-40A, 


(3) Using gascous nitrogon (refer to seo- 
tion If), purge siren botwoon bags to clear any 
helium vapors from between bags, Maintain 
purge until Just before rechecking flange aren 
for leakage, 
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TAVE RBO195-002 


PLASTIC FILM BAG 


~4t—- SECOND PLASTIC FILM [NAG 


WI 
Y SIGS A. (F REQUIRED) 
= RBO195-002 


ik 


Figure 3-49A, 


(4) Shut off purge and repeat search of 
flange joint for leakage, 


(6) If leakage is detected using equipment 
other than a mass-spectrometer, steps d and 
e must be repented using the mass-spectrometer 
to verify lenkage. 


f. Depressurize Inlet duct before proceeding 
to next step, 

g. If lenkage in step o exceeded 1x 10° 7 
replace duct as outlined in R-3826-3. 


h. Remove plastic bag and tape from flange 
Joint, except do not romove tape from drain 
holes on downstream slde of Inlet duct flange 
joint, 


1, Roinatall protective closure on oxidizer 
turbopump primary seal drain line, If MD30t 


NE 


eds == ——A 


Bagging Inlet Duct Center Flange for Torsional Bellows Leak Test 


Section If 
Paragraph 3,3, 26 


1/8-INCH DRAIN HOLE 
(TYPICAL 6 PLACES) ON 
OXIDIZER INLET DUCT) 


(OXIDIZER INLET DUCT ONLY) 


1/32-INCH DRAIN HOLE 
(TYPICAL 6 PLACES ON 
FUEL INLET DUCT) 


—— NN 7 


TORSIONAL 
NELLOWS 


J3-18-36 


eed 


or MD302 change is licorporated, reinstall 
closure on stage overboard line, 


J. Install protective covers on flange joint, 


ns outlined In R-3826-3, immediately after 
completion of leak check, 


3,3,26 TESTING PURGE SYSTEM, Refer to 
section I for engine checkout constraints before 
performing this teat, 


a, Romove protective closures from the 
following: 


(1) Oxidizer turbine seal drain Hine exit, 
(2) Fuel turbine seal drain Hne exit, 


(3) ‘Thrust chamber exit, (Or open one 
desiccant access opening on closure, ) 
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(4) Fuel turbopump primary seal drain 
Mne (stage overboard Hne), 


(6) On engines tneotporating MD301, 
MD302, MD322, or MD323 change, oxidizer 
turbopimp primary seal drain Hine (stage over- 
board line), 


b. Remove plug and seal from boss between 
fuel turbopump and fuel turbopump primary seal 


drain cheek valve, 


c. Install exhaust system test plate (para- 


graph 3.3, 3), 


Operation 


d. Verify that adapter 
9022823 {installed on 
torqiie access of fuel 
turbine exhaust duct is 
vented to atmosphere; 
then apply 67-115 psig 
helium through purge 
manifold system pneu- 
matic supply line. 


Result 


Purge system is 
pressurized to 


e, Using a pnetmatic flowtester with an 
accumulator, measure and record flow at the 


following iocations: 


(1) Oxidizer turbine 
seal drain. Record as 
oxidizer turbine seal 
drain purge flow. 


(2) Fuel turbine seal 
drain purge drain, Record 
as fuel turbine seal drain 
purge flow. 


(3) Fitting between 
fuel turbopump and fuel 
turbopump primary seal 
drain check valve. Re- 
cord ag fuel turbopumip 
primary seal flow. 


3-196B 


Minimum allow- 
able flow is 
2,400 scim. 


Minimum allow- 
able flow is 
2,400 xcim, 


Minimum allow- 
able flow is 
200 scim. 
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Operation 


(4) Fitting on test 
ndapter 0022623 installed 
on torque access of fuel 
turbine exhaust duct, 
Record as GG fuel purge 
flow. 


f, Decrease pres- 
sure to zero. 


Result 


Minimum aflow- 
able flow is 
2,400 seim, 


Purge system 
depressurizes, 


g. If minimum flowrates specified in step c 
were not obtained, perform steps h through j. 
If specified flowrates were obtained, proceed 


to step k. 
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h, On engines incorporating MD234 change, 
remove bolts and washers that secure drain 
Ine to STDV and remove seal, Install test 
plate 0026390 from test plate kit 9026400 be- 
tween Line flange and valve drain port. ‘Torque 
bolts to 40-46 in-lb. 


Re ee 


between lino flange and thrust chamber exhaust 
manifold, ‘Torque nuts to 41-46 in-lb. 


j. Make sire stage helium supply pressure 
level of 67-116 psig is available at engine cus- 


tomer connect panel; then repeat steps d and e. 


k. Reinstall plug and seal in boss between 
fuel turbopump and fuel turbopump primary 
seal drain check valve. Torque plug to 66-70 
in- lb. 


1. Apply 67-115 psig to purge system through 
purge manifold system pneumatic supply line, 
Operation Result 


Leakage is not 
allowable. 


m, Leak-test plug 
in boss between fuel 
turbopump and fuel 
turbopuimp primary 
seal drain check 
valve. 


n. Leak-test the 
4 purge lines from 
customer connect 
interface to the fol- 
lowing: 


Leakage is not 
allowable. 


(1) Oxidizer turbopump. 
(2) Fuel turbopump (2 lines). 
(3) GG. 
o. Decrease pneumatic pressure to zero. 
p. On engines not incorporating MD234 
change, if STDV drain line was disconnected, 


perform step q, then proceed to step ab. 


q. Remove bolts and washers that secure 
STDV drain line to thrust chamber exhaust 
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manifold, and remove test plate, Install new 
seal, and connect drain ne to thrust chambor 
exhaust manifold with bolts and washers, 
Torque bolts to 68-73 In-lb, 


r, On engines incorporating MD234 change, 
if STDV drain line {s disconnected, porform 
steps 8 through aa. If STDV drain line is not 
disconnected, proceed to step ab. 


NOTE 


Steps 8 through aa lonk-test the STDV 
drain ne connedtion on engines in- 
corporating MD234 change. On en- 
gines not incorporating MD234 
change, the drain line connection 
cannot be leak tested. 


8. Remove bolts and washers that secure 
STDV drain line to STDV, and remove test 
plate. Install new seal and connect drain line 
to STDV. Torque bolts to 42-46 in-lb, and 
safety wire. 


t. Connect a pneumatic monitoring system 
incorporating a bleed valve and capable of mens- 
uring 30 41 psig to test adapter 2022823 installed 
Sati turbopump torque access. Close bleed 
valve. 


u. Install test adupter 90245623 from adapter 
kit 9024496 on exit end of fuel turbine seal 
drain line (at thrust chamber exit). 


v. Connect a regulated helium (refer to sec- 
tion II) source capable of supplying 30 +1 psig 
to test adapter 9024523, 


w. Apply helium pressure to fuel turbine 
seal drain line until monitor gage at torque 
access of fuel turbopump indicates 30 +1 psi, 

Operation Result 

x. Leak-test drain 
line flange at STDV 
(G32). 


Leakage is not 
allowable. 


y. Decrease helium supply pressure to zero, 
and open bleed valve on monitor system con- 
nected to turque access of fuel turbopump. 


z. Make sure monitor gage indicates zero; 
then disconnect monitor system from test 
adapter 9022823. 


Change No, 9 -15 March 1975 3-197 


Section Ill 
Paragraph 3.3.27 


ia, Remove test adapter 0024623 from oxit 
end of fuel turbine seal drain Une, and install 
protective closure on line. 


ab, Remove exhaust system test plate (para- 
graph 3.3.4), 


NOTE 


Steps ac through am are applicable 
only when testing an engine at stage 
static-test sites, When testing an 
engine nt KSC, proceed to step an. 


tte. Energize helium and mainstage control 
valves. 


WARNING 


Failure to observe the safety re- 
quirements of step ad can result tn 
injury to personnel, 


ad. Direct all personnel to stand behind 
adequate safety barriers or ata safe distance 
from engine when performing steps ae through 
ng. 


ne, Apply 400-1, 600 psig helium pressure 
to helium tank. 


af. Deenergize mainstage control valve. 


ag. Decrease helium pressure entering he- 
lium tank to 225-250 psig, and wait one minute 
for system pressure to bleed down to 225-260 
psig. 


Operation Result 


ah. Using pneumatic 
flowtester, leak-test 
OTBYV opening control 
port. 


Leakage is not 
allowable. 


ai. Energize ignition-phase and mainstage 
control valves. 


aj. Using pneumatic 
flowtester, leak-test 
OTBV closing control 
port flange. 


Leakage is not 
allowable. 


ak. Deenergize ignition-phase and mainstage 
control valves. 
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nl, Deorense pressure to helium tank to 
Zoro, 


am, Allow all pressure to vont from helium 
tank, Deenergize hellum control valve. 


NOTE 


Steps an through au are epplicable 
to KSC only. 


an, Energize helium, ignition-phase, and 
mainstage control valves, 


no. Apply 600-1, 600 psig helium pressure to 
helium tank. 
Operation Result 
ap. Remove threaded 
plug from leak detection 
port ard, using pneumatic 


Leakage ts not 
allownble. 


. flowtester, leak-test 


OTBV closing control 
port flange (P21). 


aq. Deenergize mainstage and ignition-phase 
control valves. 


ar. Remove threaded 
plug from leak detection 
port and, using pnetimatic 
flowtester, leak-test 
OTBV opening control 
port flange (P24), 


Leakage is not 
allowable. 


as. Decrease pressure to helium tank to 
zero. 


at. Allow all pressure to vent from helium 
tank. Deenergize helium control valve. 


au. Reinstall threaded plugs in leak detection 
ports and torque to 22-28 in-ib. (Safetywire 
plugs after prelaunch tests. ) 


av. Install protective closures on all open 
purge exits. 


3.3.27 TESTING CHECK VALVES AND PUMP 
SEALS, Refer to section Il for engine checkout 
constraints before performing this test. 
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3.3,2%,1 Revorso- Flow-‘Testing Fuel ‘Turbine 
Seul Purge Check Valve. 


nt. Install test adapter 0024623 from adapter 
kit 9024406 on exit end of fuel turbine seal 
drain Ine. 


b. On ongines incorporating MD234 change, 
remove bolts and washers that secure drain 
line to STDV and remove seal. Install test 

If plate 9026300 from test plate kit 9025400-11 
between line flange and valve drain port. 
i ‘Torque bolts to 41-46 In-lb, 


c. Connect a regulated supply of helium 
(refer to section IJ) capable of supplying 30 41 
psig to adapter installed on fuel turbine seal 
drain line exit. 


d. Apply 30 41 psig to fuel turbine seal drain 
line, 


Operation Result 
e. Using pneumatic Maximum allow- 
flowtester, measure lenk- nble leakage is 
age at purge manifold 100 scim. 


system supply line. Re- 
cord as fuel turbine seal 
purge check valve 
reverse leakage. 


NOTE 


If the exhaust system test plates are 
installed and the GG and exhaust sys- 
tem is not vented to atmosphere, this 
value is actually a combination of the 
fuel turbine seal purge check valve 
reverse leakage and the GG fuel purge 
check valve reverse leakage. If the 
meastired leakage is less than 100 
scim, both check valves are accept- 
able. If the meastred leakage is 
more than 100 scim, leakage must 
be isolated during GG and exhaust 
system test (paragraph 3. 3. 31). 


f. Leak-test fuel Leakage is not 
turbine seal drain line. allowable, 


g. Decrease pneumatic pressure to zero. 
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h. Disconnect test hose from fuel turbine 
senl drain tne exit. 


3.3,27,2 Roverse-Flow-‘Tosting Oxidizer 
‘furbine Seal Purge Check Valve and Lenak- 
Testing Oxidizer ‘Turbopump Primary Seal 
Drain Line, 


a. Install test adapter 0024623 from adapter 
Kit 0024406 on oxidizer turbine seal drain ine 
exit, 


b. Connect a regulated supply of helium 
(refer to section If) capable of supplying 30 41 
psig to adapter 9024623. 


c. Remove protective closure from oxidizer 
turbopump intermediate seal purge check valve 
vent line exit. 


d. Energize helium, ignition-phase, and 
mainstage control valves. 


e. Slowly pressurize hellum tank to 225-250 
psig at stage static-test sites or to 600-1, 600 
psig at KSC, 


f. Apply 30 +1 psig to oxidizer turbine seal 
drain line. 


Operation Result 
g. Using pneumatic Maximum allow- 
flowtester, measure able leakage is 
leakage at purge mani- 100 scim. 


fold system pneumatic 
supply line. Record 
as oxidizer turbine seal 
purge check-valve 
reverse leakage. 


h. Lenk-test oxi- Leakage {is not 
dizer turbine seal drain allowable. 
line weld joints. 


i. Decrease pneumatic pressure to turbine 
seal drain line to zero. 


j. Deenergize ignition-phase and mainstage 
control valves and decrease pneumatic pressure 
to helium tank to zero. After all pressure has 
vented from helium tank, deenergize helium 
control valve. 
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Section Il 
Paragraph 3.3, 27.3 


k. Disconnect helium supply from adapter 
9024623. 


1, Connect a regulated supply of hollum 
(refex to section 11) capable of supplying 30 41 
psig to OXIDIZER PUMP PRIMARY SEAL 
DRAIN customer connect, using test plate 
9020222-11 from kit 9018843-11, Test plate 
is not required if helium is supplied from stage 
source, 


m. If burst diaphragm is installed on oxidizer 
turbopump primary seal drain tine, remove 
burst diaphragm. (Refet to R-3826-3,) Install 
plug AN806816 In place of burst diaphragm on 
end of drain Ine. Torque plug to 290-300 in-Ib. 


n. Slip a plastic tube over oxidizer turbo- 
pump intermediate seal purge check valve vent 
line and route tube to direct gas flow away from 
immediate engine area, 


o. Energize helium, ignition-phase, and 
mainstage control valves. 


p. Slowly pressurize helium tank to 225-260 
psig at stage static-test sites or to 600-1, 600 
psig at KSC. 


q. Apply and maintain 30 41 psig toOXIDIZER 
PUMP PRIMARY SEAL DRAIN customer con- 
nect line. 

Operation Result 

r, Leak-test all 

joints and connections 


in oxidizer turbopump 
primary seal drain line. 


Leakage {is not 
allowable. 


Lenkage {s not 
allowable. 


_ 8. Using leak de- 

tector, leak-test 
braided section of OXI- 
DIZER PUMP PRIMARY 
SEAL DRAIN customer 
connect line. 


Leakage is not 
allowable. 


t. Leak-test con- 
nections of oxidizer 
turbopunip primary 
seal cavity presstre 
line POG (L42) from 
turbopump to auxiliary 
FI package and to static- 
test transducer. 
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u. Decrense pnoumnatic pressure to primary 
soni drain customer connect line to zero. 


y. Doonergize Ignition-phase and maliistage 
control valves, and decrense pneumatic pressure 
to helium tank to zero, After all pressure has 
vented from helium tank, deenergize helium 
control valve. 


w. Remove plastic tube installed in step n, 
nnd remove test equipment from OXIDIZER 
PUMP PRIMARY SEAL DRAIN customer connect. 


x. Romove plug AN806816 (if installed) on 
end of oxidizer turbupump primary seal drain 
line. Reinstall burst diaphragm, (Refer to 
R-J825-3. ) 


y.» Remove adapter from oxidizer turbine 
seal drain line. Install protective closures on 
drain lines, 


3.3.27.3 Reverse- Flow-Teallhe fel Turbo- 
pump Primary Seal Drain Check Valve. 


a, Install test plate 9020222-11 from test 
plate kit 0018843- 11 on FUEL PUMP DRAIN 
customer connect. ‘Torque bolts to 61-76 in-1b. 


b. Romove plug and seal from boss between 
fuel turbopump and fuel turbopump primary seal 
drain check valve. 


c. Connect a regulated supply of helium 
(refer to section II) capable of supplying 30 +1 
psig to FUEL PUMP DRAIN customer connect, 


d. Apply 30 +1 psig to FUEL PUMP DRAIN 
customer connect. 
Operation Result 
Maximum allow- 


able leakage is 
25 scim. 


e. Using pneuntatic 
flowtester, meastite 
leakage from buss be- 
tween fuel turbopump 
and check valve. Re- 
cord as fuel turbopump 
primary seal drain 
check- valve reverse 
leakage. 
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Operation Result 
{, Lenk-test drain Lenknge is not 
line from check valve allowable. 


to customer- connect 
interface, 


Leakage is not 


g. On ongines incor- 
allowable, 


porating MD920, change, 
lenk-test line from fuel 
turbopump primary seal 
drain line to start tank 
emergency vont valve, 


h. Decrease pneumatic pressure to zero, 


1, Disconnect pressure hose from test plate 
on FUEL PUMP DRAIN customer connect. 


NOTE 


If check valve testing 1s to be con- 
tinted, steps j and k may be disre- 
garded. 


j. Reinstall pliig and new seat in boss be- 
tween fuel turbopump and fuel turbopump 
primary seal drain check vaive. Torque plug 
to 65-70 in-tb. 


k, Secure equipment (paragraph 3.3. 27.7). 


3.3.24 Reverse-FléW-tTéstlng Fuel Tfbo- 
pump Primary Seal’ Purge Check Valve ard_ 
Leak-Testing Fuel Turboputip Secondary Seal. 


a. Remove plug and seal fron boss between 
fuel turbopump and fuel turboputip primary seal 
drain check valve. Install adapter assembly 
9026420 from fuel turbopump leak and flow 
adapter kit 9026419, When install{ng adapter 
assembly, torque adapter 9024421 to 5 (+0, -1) 
in-lb, and torque elbow nut on adapter to 4 
(+0, -1) in-tb. 


b. Connect a regulated supply of helium (re- 
fer to section II) capable of supplying 30 +1 psig 
to adapter 9025420. 


c. Remove plug and seal from torque access 
of fuel turbine exhaust duct. 


d. On engines not incorporating MD172 
change, install torque wrench to adapter 
9019861-11 from wrench kit 9016711-11, insert 
through torque access, and engage splines of 
turbine shaft and adapter. 


e. On engines incorporating MD172 change, 
install torque wrench to adapter 19-9025816 
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from wrench Kit 0016711-21, insert through 
torque access, and engage hex on turbine wheel, 


f. Apply 30 +1 psig to boss between fuel tur- 
bopump and fuel turbopump primary seal drain 
check valve. 


Operation 

g. Using pneumatic 
flowtester, measure 
leakage from purge 
manifold s¥étem pnou- 
matie supply tne, 
Record as fuel turbo- 
pump primary seal 
purge check valve 
reverse leakage. 


hy Using pridiiatic 
flowtester to niétisure 
lenkage from fuel 
turbine seal drain fine, 
rotate turbine wheel 
counterclockwise | 
(viewed from aft end 
of engine) a minimum 
of 6 complete revolu- 
tions to determine 
maximun leakage 
point, Continue to 
rotate turbine to | 
position of maximum 
leakage, and tecord 
as fuel turbopump se- 
condary seal leakage. 


Result 


Maximum allow- 
able leakage is 
100 scim, 


For dilowable 
leakage Litnits 
see figilte 3-47 
for SIVB-stage 
installed engines 
and figures 3-48 
and 3-49 for SII- 
stage installed 
engines. 


i. Decrease pneumatic pressure to zero, 


CAUTION 


Joint connected in step j cantiot be 
leak tested, therefore condition and 
security of jolt (section II) must be 
inspected and inspection recorded by 
each of two persons, 


J. Remove torque wretch dnd adapter, and 
install plug and new seal in fuel turbine torqite 
access opening, Torque plig to 405-445 in-tb. 
Obtain verification of acceptable condition and 
security of joint (section Il) by each of two 
persons. 
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Paragraph 3.3, 27. 6 


NOTE 


If check valve testing is to be con- 
tinued, steps k and 1 may be disre- 
garded. 


k. Disconnect pressure hose from boss be- 
tween fuel turbopump and fuel turbopump pri- 
mary seal drain check valve, and reinstall plug 
and new geal in fitting. Torque plug to 66-70 
in~lb, 


1. Secure equipmont (paragraph 3. 3, 27, 7). 


3.3.27,6 FlowW-‘Téestliig Fuel Turbopump Pri- 
mary Seal Drain Check Valve. 


a, Remove plug and seal from boss between 
fuel turbopump and fuel turbopilimp primary seal 
drain check valve. Install adapter. assembly 
9026420 from fuel turbopump leak-and-flow 
adapter kit 9026419, When installing adapter 
assembly, torque adapter 9026421 to 6 (+0, -1) 
in-lb, and torque elbow nut on adapter to 
4 (+0, -1) in- lb, 


b. Connect a tee fitting to adapter assembly 
9026420, and install a monitor gage capable of 
monitoring 60 +2 pal to tee fitting. 


c. Connect a regulated supply of helium 
(refer to section II) capable of supplying 30 +1 
psig and 60 +2 psig to tee fitting on adapter 
assembly 9026420. 


d. Apply helium pressure to adapter assem- 
bly 9026420 until monitor gage indicates 30 +1 
psi. 


Operation Result 
e, Using pneumatic 
flowtester, measure 
leakage at FUEL PUMP 
DRAIN customer con- 
nect. Record as fuel 
turbopump primary 
seal drain check valve 
forward leakage. 


Maximum altow- 
able leakage is 
30 scim. 


f. Increase helium 
pressure until monitor 
gage indicates 60 +2 
psi. 


Fuel turbopump 
primary seal 
drain check 
valve unseats. 
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Operation Result 
Minimum allow- 
able flow is 
2,420 selm, 


g. Uslng pnoumnatic 
flowtester, ‘measure 
flow at FUEL PUMP 
DRAIN customer con- 
nect. Record as fuel 
turbopump primary 
seal drain check 
valvo flow. 


h. Decrease pnou- 
matic pressure to 
zero, 


Fuel turbopump 
depressurizes, 


1, It flow of 2,420 scim or more was not ob- 
tained in step g, perform steps j through n, If 
oe Was 2,420 scim or greater, proceed to 
atep 0. 


J. Verity thal tuel turbopump secondary seal 
leakage is acceptable (paragraph 3. 3, 277, 4). 


k. Make sure engine is stabilized by one of 
the following methods: 


(1) Engine gimbal actuator connected and 
locked mechanically or hydraulically. 


(2) Stiff arms installed. 


(3) Engine Restrainer Assembly G4066 in- 
stalled and attuched to test stand outriggers. 


1. Vorify that fuel chilldown return system is 
closed; then slowly pressurize engine fuel feed 
system to 30 +5 psig. 


m. Repeat steps f through h. When repeating 
test, monitor fuel feed system pressure and 
vent as required to maintaln 30 46 psig, Fuel 
turbopump primary seal drain check valve flow 
must be 2,420 scim or greater. 


n. Decrease fuel feed system pressure to 
zero. 


o. Disconnect test equipment from boss be- 
tween fuel turbopump and fuel turbopump pri- 
mary seal drain check valve. Reinstall plug 
any nee seal in fitting. Torque plug to 65-70 
in-lb. 
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Paragraph 3,3, 27. 6 


NOTE 


If chock valve testing !s to be con- 
tinued, steps k and I may be disre- 
garded, 


k, Disconnect pressure hose’ from boss be- 
tween fuel turbopump and fuel turbopump pri- 
mary seal drain check valve, and reinstall plug 
and ney seal in fitting, Torque piug to 66-70 
in- e 


1, Secure equipment (paragraph 3.9.2 1). 


ve THe ee ie dpb 
3, 3,27, 6 .Flow-Tédllng Fuel: Turbopump Pri- 
mary Seal Drain Check Valve. 

a. Remove plug and seal trom boas’ bolween 
fuel turbopump and fuel'turbopump primary seal 
drafi ‘dheck valve.’ Install ‘Adapter dsséhibly 
9026420 trom fudl'turbopump led*and-fiow 
ndapter kit 9026419, Wher installfig adapter 
assembly, torque adapter 9026421 to 6 (+0, -1) 
in-lb, ard torque elbow nut on adapter to 
4 (+0, ~-1) in- lb. 


b. Connect a tee tithing to adapter assembly 
0025420, and install a monitor gage capable of 
monitoring 60 42 pai to tee fitting. 


c. Connect a tegulated supply of heltifin 
(refer to Bectlon:I1) capable of supplying 30 +1 
psig and 60 42 Palg to tee fitting on adapter 
assembly 9026420, 


d. Apply helium pressure to adapter assem- 
bly 9026420 until monitor gage indicates 30 +1 


pal. 


Operation Result 
a, Using pretiniatic 
flowtester, téadite 
leakage at FUEL PUMP 
DRAIN custonier con- 
nect, Record as fuel 
turbopumip primary 
seal drain check valve 
forward leakage. 


Maximum allow- 
able leakage is 
30 scim, 


Fuel turbopump 
primary seal 
drain check 
valve unseats. 


f. Increase hellum 
pressure until monitor 
gage indicates 60 +2 
psi. 
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Operation Result 
Minimum allow- 
able flow is 
2,420 selm. 


g Using pnoumatic 
flowtester,‘moasiire 
flow at FUEL: PUMP 
DRAIN dcustoiiier con- 
nect. -Recurd as fuel 
turbopuimp primary 
seal drain check 
valve flow. 


Fuel turbopump 
depressurizes, 


h. Decrease pneu- 
matic pressure to 
Z0r0. 


i, If flow of 2,420 scini.or more was not ob- 
tained in step g, perform steps j through n. If 
flow was 2,420 scim or greater, proceed to 
step o. 


j. Verify that fuel turboptnip secondary ‘seal 
leakage is accepteble (paragraph 3. 3, 21. 4), 


k. Make sure engine ts stabilized by one of 
the following methods: 


(1) Engitte gimbal actuator éonnected and 
locked mechanically or hydraulically. 


(2) Stiff arma installed. 


(3) Engine Restrainer Assembly G4066 in- 
stalled and attached to test stand outriggers. 


L. Verlty that’ tuél chitidown return ‘system {6 
closed; then slowly pressurize engine fuel feed 
system to 30 +5 psig. 


it, Repeat steps f through h. When repeating 
test, monitor fuel feed system pressure and 
vent as reqilred to maintain 30 46 psig, Fuel 
turbopump primary seal drain check valve tlow 
must be 2,420 scim or greuter. 


n. Decrease fuel feed system pressure to 
Zero. 


0. Disconnect test equipment from boss.be- 
tween fuel {urbopump and fuel turbopump piH- 
mary seal draiti check valve. Reinstall plug 
ann nee seal in fitting. Torque plug to 66-70 
in- ‘ 
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3.3,27,0 Royorsa-Leak- ‘esting Gas Gonerator 
Oxtdizor Purge Check Valve, 


i, Disconnect line, and removo seal down- 
stroam of GG oxidizer purge check valve. 


b. Install test plate 9025379 from test plate 
kit 9024407 on line downstream of GG oxidizer 
purge check valve, Torque nuts to 24-30 in-1b, 


bA, On engines {ncorporating MD383 or 
MD384 change, remove plug from oxidizer 
injector pressure tap CN1, 


c. Connect a regulated supply of heltum 
(refer to section I) capable of supplying 30 +5 
psig to test plate 9025379. 


d, Apply 30 45 psig to line downstream of 
GG oxtdizer purge check valve. Apply test 
pressure for a minimum of 6 minutes, 


Operation 


e, Using pneumatic 
flowtester, measure 
leakage at purge con- 
trol valve vent line 
exit or, on engines 
incorporating MD383. 
or MD384 change, at 
pressure tap CN1, 
Record actual value as 
GG oxidizer purge 
check valve reverse 
leakage. 


Result 


Maximum allowable 
lenkage ts 15 sclm. 


f. Decrease pneumatic pressure to zero. 


g. Disconnect test hose from test plate 
9025379, 


h, Remove test plate from GG oxidizer 
purge line, 


1. Install new seal, and connect GG oxidizer 
purge line. Torque bolts to 19-21 in-lb, 


j. Inspect the 4 bolts securing flange down- 
stream of GG oxidizer purge check valve for 
proper length, A minimum of one full thread 
must protrude beyond top of nut. 
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Section III 


ke On ongines incorporating MD389 or MDg84, 
change, {nstall new seal and retnstall plug tn 
pressure tap CNi, Torque plug to 66-73 in-lb 
and safetywire, 


3.3.27.6A Reversd-Leal- ‘Treating Redundant 
Pus'ge Check Valve (Engines Incorporating 
MD383. or MD384 Change). 
i. The following test equipment ts required: 
(1) Pnoumatic Flow Tester G3104, 
(2) Test plate kit 9024407, 
(3) Shutoff plug kit 9020784-11, 


b, Remove valve assembly 9591-69061 from 
oxidizer dome purge shutoff plug 9025402 (part 
of shutoff plug kit 9020784-11, 


c, Remove pluy from oxidizer injadtor pres- 
sure tap CN1 and install shutoff plug 9025402 in 
pressure tap, Torque plug fingertight, 


d, Disconnect line at in-line flange and re~ 
move seal downstream of GG oxidizer purge 
check valve. 


e. Install test plate 9025379 from test plate 
kit 9024497 on line flange downstream of GG 
oxidizer ptirge check valve. Torque nuts to 
24-30 in-lb. (Pressure cap must be installed 
on test plate kit, ) 


f. Connect a regulated supply of helitim 
(refer to section 1) capable of stipplying 30 45 
psig to shutoff plug installed in pressure tap 
CN1. Torque fitting to shutoff plug fingertight, 
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g. Remove protective closure from purge 
control valve vent Ine at thrust chamber exit, 


h. Apply 30 45 psig to pressure tap CN1, 
Operation 


1, Using pneumatic 
flowtester, measure 
leakage at ptittge con- 
trol valve vent Jine, 
Record as redundant 
purge check valve 
reverse leakage, 


Result 


Maximum allowable 
leakage is 30 acim. 


j. Reduce helium supply to zero and vent 
svatem, 


k. Disconnect helium supply from pressure 
tap CN1 and remove shutoff plug, 


1. Install new seal and retnstall plug {n 
oxidizer injector pressure tap CN1, Torque 
plug to 66-73 in-lb and safetywire. 


m. Remove test plate from GG oxidizer 
purge line flange. 


n. Install new seal, and reconnect GG 
oxidizer purge line, Torque bolts to 19-21 
in-lb, 


o. Install protective closure on purge con- 
trol valve vent line, 


p. Reinstall valve assembly 9501-59061 in 
oxidizer dome purge shutoff plug kit (removed 
in step b), Torque valve assembly fingertight. 


3.3.27,7 Securing After Test, 


a, On engines incorporating MD234 change, 
remove bolts and washers that secure STDV 
drain line to valve, and remove test plate, In. 
stall new seal, and connect drain line to STDV 
with bolts and washers. Torque bolts to 42-45 
in-lb, and safetywire. 


b. Remove threaded plugs from leak detec- 
tion ports as required during system test, (See 
figure 3-32, ) 


Section Il 


c. Apply 67-116 palg to purge system through 

purge manifold system pneumatic supply Hne. 
Operation Result 

d, Leak-test plug in 
boss between fuel turbo- 
pump and fuel turbopump 
primary seal drain check 
valve, 


Leakage is not 
allowable. 


e. Decrease pneumatic pressure to purge 
system to zero. 


| NOTE 
Steps f through tt lenk-test the purge 
control valve outlet port flange and 
GG oxidizer purge Hne flange. These 
steps may be disregarded if a pneu- 


matic control system test (paragraph 
3.3.29) is to be performed. 


f. On engines incorporating MD301, MD302, 
MD322, or MD323 change, make sure stage 
overboard line from oxidizer turbopump primary 
senl drain line is not capped. 


g. Energize helium and mainstage control 
valves. 


WARNING 


Failure to observe the safety re- 
quirements of step h can resttlt in 
injury to personnel. 


h. When performing test at stage static-test 
sites, direct all personnel to stand behind ade- 
quate safety barriers or at a safe distance from 
engine when performing steps i through k. 


i. Apply 600-1, 600 psig helium pressure to 
helium tank. 


j. Deenergize mainstage control valve. 


k. When performing test at stage static-test 
sites, decrease helium pressure enteritig helium 
tank to 225-260 psig and wait one minute for 
system pressure to bleed down to 225-260 psig. 


1. Using pneumatic 
flowtester, leak-test 
gas generator oxidizer 
purge line flange (P27). 


Leakage is not 
allowable. 
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Section IM 
Paragraph 3, 3, 28 


Operation Result 

m. Using pneumatic 
flowtester, lenk~test 
purge control valve 
pneumatic outlet flange 
(P18). 


Leakage {8 not 
allowable. 


n. Decrease pressure to helium tank to zero. 
Allow all pressure to vent from hellum tank; 
then deenergize helium control valve. 


NOTE 


Steps’ through x leak-test the STDV 
dralfii‘line on engines incorporating 
MD234 change. These steps may be 
disregarded if a GG and exhaust sys- 
tem test (paragraph 3.3, 31) is to be 
performed. 


o. Install exhaust system test plates (para- 
graph 3.3. 3), 


p. Connect a pnetimatic monitoring system 
incorporating a bleed yalve and capable of meas- 
uring 30 +1 psig to test adapter 0022823 installed 
on fuel turbopump torque access, 


q. Install test adapter 9024523 from adapter 
kit 0024406 on exit end of fuel turbine seal drain 
line (at thrust chamber exit), Torque hose 
clamps to 12-16 in-lb. 


r. Connect a regulated helium source capa- 
ble of supplying 30 +1 psig to test adapter 
9024523. 


s, Apply helium pressure to fuel turbine seal 
drain line until monitor gage at torque access 
of fuel turbopump indicates 30 +1 pal. 


Leakage is not 
allowable, 


t. Lenk-test drain 
line flange at STDV 
(G32), 


u. Decrease helium supply pressure to zero. 


y. Open bleed valve on monitor system con- 
nected to fuel turbopump torque access; Make 
sure monitor gage indicates zero; then discon- 
nect monitor system from test adapter 9022823. 


w. Remove test adapter 9024623 from exit 


end of fuel turbine seal drain line, and install 
protective closure on line. 
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x. Romove oxhaust systom test plates (para- 
graph 3.3.4), 


y. Romove test plate 9020222-11 from FUEL 
PUMP DRAIN customer connect, 


z. Reinstall leak detector plugs, and torque 
to 22-28 in-lb. (Safotywire plugs after prelaunch 
leak tests. ) 5 


. ey ayaa ie we aaa: fen a8 
3,9(20 “GRAK: TESTING MAIN: ‘A 
SEQUENCE CONTROL VALVE LIP SEAL, Refor 
to section II for checkout constraints before 
performing this test. 


a, ,In accordance with site safety standards, 
position Pneumatic Flow Tester G3104 far 
enough from engine to protect personnel from 
danger. 


b. Remove vent port check valve ‘from vent 
port of GG control vaive. 


c. Install elbow AN776-4, bolt AN776-4, and 
2 seals ANO01-4S in vent port of GG control 
valve. Attach a short length of 1/4-inch OD 
CRES tubing to side outlet of elbow to permit 
connection of ‘Tygon tubing. 


d. Obtaiii a sufficlent length of 1/4-4nch ID 
Tygon tubing to reach from 1/4-inch CRES 
tubing installed in step c to flowtester. 


e. If Tygon tublig exceeds 96 inches, apply 
a 10-15 psig helium purge to Tygon tubing for 
approximately one minute. 


f. Connect Tygon tubing to elbow installed 
in vent port of GG control valve and to flow- 
tester. 


WARNING 
Failure to observe safely require- — 
ments of step g can result i injury 
to personnel, 


g. Direct all personnel to stand behind ade- 
quate safety barriers or at a safe distance from 
engine. 


h. Energize helium control-valve. 


{, Slowly pressurize engine helium tank to 
600 psig minimum. 
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Operation 


j. Energize tgnition- 
phase control valve 
and allow flowmeter to 
stabilize; then read and 
record flow from vent 
port of GG control valve, 


NOTE 


The value recorded in step j is the 
combined MOV sequence seal and 
OTBV piston Up seal (opening pres- 
sure) leakage. 


k. If meastired leakage does not exceed 5 
scim, proceed to step p. If leakage exceeds 5 
scim, continue with test. 


Result 


Maximum allow- 
able leakage is 
6 scim, 


1, Deenergize ignition-phase control valve. 


m, Allow flowmeter Maximum allow- 

to stabilize; then read able leakage is 
flow from vent port of 10 scim. 
GG control valve, Re- 
cord leakage as OTBV 
piston lp seal leakage 
(vpening pressure), 


n, Subtract flow 
recorded in step m 
from flow recorded in 
step j. Record this 
value as MOV sequence 
seal leakage. 


o. If maximum allowable flowrate specified 
in step m or n is exceeded, contact Engine 
Contractor, Field Engineering for disposition. 


Moximum allow- 
able leakage is 
§ scim. 


p. Deenergize ignition-phase control valve 
if not previously deenergized. 


q. Shut off all supply presstire, and allow 
helium tank pressure to decay to zero. After 
all pressure has vented from the helium tank, 
deenergize helium control valve. 


r, Disconnect flowtester, remove elbow, 
bolt, and seals installed in step c, and install 
vent port check valve, (Refer to R-3825-3. ) 


3.3.20 LEAK-'TESTING PNEUMATIC CONTROL 


SYSTEM, Refer to section II for checkout con- 
straints before performing this test. Refer to 
paragraph 3.3.2 for seal leak-test points. If 
electrical power cannot be supplied through the 
interface, solenoid remote-control box 
99-9019901 may be used to energize the engine 
control valves, 


Section III 


a, Disconnect pneumatic inlet line, and re- 
move seal from inlet port of purge control valve. 
Install test plate 0026300 from test plate kit 
0026400-11 between tine and valve inlet port. 
Torque to 41+46 inelb, 


b. On engines not incorporating MD301, 
MD302, MD322, or MD323 change, disconnect 
overboard vent Hne from purge control, valve, 
and remove seal, 


c, Remove vent port relief valve from boss 
in MFV closing control line. Using packing 
MS26778-4, install vent adapter assembly 
9026423, ot a vent valve, in boss. Torqte to 
40-65 in-lb. Make sure vent adapter or vent 
valve is closed. 


NOTE 
The vent adapter or vent valve is 
used to eliminate the flow of helium 


to prevent depletion of the facility 
and engine helium tank helium supply. 


d. Remove protective covers from the fol- 
lowing: 


(14) Thrust chamber exit (or one-desiccant 
access cover from exit closure). 


(2) Oxidizer turbopump primary seal drain 
line, (Stage overboard drain line on engines {n- 
corporating MD301, MD302, MD322, or MD323 
change. ) 


(3) Oxidizer turbopump intermediate seal 
purge check-valve vent. 


_ CAUTION | 
On entgites incorporating MD366 or 
MD371 change, the tube (which looks 
like a plug) must not be removed 
from the seal at the MRCV pneuma- 
tic inlet port. 


e, Using tool T-6044445, remove all brass 
plugs from leak detection ports of pnetimalic 
control system before start of test. (See fig- 
ure 3-32,) Removal of brass plugs is not re- 
quired if engine helium supply system pressure- 
decay test arid pneumatic system helium usage 
test (paragraphs 3.3.30 and 3.3, 38) have been 
accomplished successfully. 


eA, On engines incorporating MD366 or 
MD371 change, remove plastic cap from MRCV 
pneumatic inlet leak-detection port. 
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Section Ill 


f. Energize helium control valve. 


g. Slowly pressurize hellum tank to 226-260 
psig at stage static-test sites or to 600-1, 600 
psig at KSC, 


Operation Result 
h. Leak-test froin Leakage is not 
helium tank customer allowable. 


connect to helium tank, 
including the following 
seal leak-test ports: 


(1) Engine/stage interface. 

(2) Helium fill-cheek valve to helium tank 
(P32). 

(3) Helium tank temperature transducer 
(P28). 


i. Lenk-test the fol- 
lowing connections from 
helium tank to helium 
regulator assembly (pneu- 
matic control package), 


(1) High-pressure line to pneumatic con- 
trol package (15). 

(2) Helitim tank pressure line NN1 to pri- 
mary FI package. (On engines incorporating 
MD209, MD282, MD206, MD313, or MD316 
change, tine to auxiliary FT package). 

j. On engines not Leakage is not 
incorporating MD160, allowable, 
MD280, or MD281 
change, tak-test con- 
nections of the fol- 
lowing stage static 
instrumentation lines: 

(1) Helium tank presstre line from tee to 
line NN1 to static-test transducer, 


(2) Pneumatic package instrumentation 
line NN2 (P14) to static-test transducer. 


k. Using pneumatic Leakage is not 
flowtester, leak-test allowable, 
the following seal test 
ports: 


Leakage is not 
allowable. 


(1) Pretimatic package instrumentation 
port NN2 (P14), 


(2) Helium regulator assembly bleed valve 
control and pneumatic accumulator line outlet 
flange (17). 


(3) Pneumatic accumulator inlet line to 
primary F1 package (P20). 


(4) OTBV opening control line (P22). 
(5) MOV closing control line (P3). 
(6) MFV closing control line (P26). 
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41) Oxidizer bleed valve closing control 
line (P1), 


(8) Fuel bleed valve closing control Line 
(P36), | 

(0) ASf valve closing control line (P12), 

(10) tgnition-phase control manifold to 
ignition-phase control valve (normally open 
port) (P16), | 

(11) Mainstage control manifold to main- 
stage conti‘ol valve (normally open port) (P13). 

(12), On engines incorporating MD366 or 

MD4'71 change, MRCV pneumatic inlet port 
(P98); (Retnstall plastic cap on tube at leak- 
detection port. ) | 

(13) On engines incorporating MD172 or 
MbD214 change, MOV thermal compensating 
orifice plate (P37). 


Operation Result 
1, Leak-test the fol- Leakage is not 
lowing normally open allowable, 


lines of pneumatic con- 
trol system: 


(1) Front pnetimatic package instrumenta- 
tion port fIN2 to auxillary FI package, 


(2) From pnetimatie package instrumenta- 
tion port NN2 to oxidizer turbopump interme- 
diate seal purge connection, including check 
valve, 


(3) From oxidizer turbopuimp primary seal 
cavity pressure port PO6 to auxillary FI package, 


(4) From helium regulator assembly to 
pneumati¢ acctimulatot tnlet flange. 


(65) From tee in pneumatic accumulator fill 
line to purge control valve inlet, oxidizer bleed 
sar control port and fuel bleed valve control 
port, be 

(6) On engines tncorporating MD366 or 
MD3171 change, from tee in oxidizer turbopump 
intermediate seal purge line to MRCV pneumatic 
inlet port, 


m, Leak-test lines 
from mainstage con- 
trol valve (normally 
open port) to the 
following: 


fo Purge control valve control (actuation) 
port, 


(2) MOV closing control port flange. 
(3) OTBV opening controi port flange. 


Leakage is not 
allowable, 
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Operation Result 
n. Leak-test from Leakage {is not 
ignition-phase control allowable, 


valve (normally open 
port) to the following 
ports: 


(1) Fast-shutdown valve control (actuation) 
port, 


(2) MFV closing control port, 
(3) ASI valve closing control port. 


nA, On engines incor MRCV must move 
porating MD366 or MDS71 — to low EMR (MRCV 
change, energize MRCV open), 
low EMR command, 


nB, On engittes incor- 
porating MD366 or MD371 
change, usirig¢ ptielimatic 
flowtester, measure leak- 
age at MRCV vent port 
(port A), Record as MRCV 
actttator piston lip seal 
leakage. 


nC, On engines incor- 
porating MD366 or MDSt1 
change, deenergize MRCV 
low EMR command, 


nD, On engines incorporating MD366 or 
MD371 change, reinstall vent port check valve 
in MRCV (port A), (Refer to R-3825-3, ) 


o. Remove vent port check valve from fast- 
shutdown valve (located on end of valve opposite 
control port). 


Maximtim allow- 
able leakage is 
20 seim. 


MRCV inust move 
to high EMR 
(MRCV closed). 


Maximum allow- 
able leakage is 
3 scim. 


p. Using pneumatic 
flowtester, measure 
leakage at vent port, 
Record as fast-shutdown 
valve diaphragm leakage. 

q. If fast-shutdown valve diaphragm leakage 
exceeds 3 scim, perform steps r through v. If 
leakage rate is 3 scim or less, proceed to step 
W. 


r. Remove vent port check valve from GG 
control valve adjustment plate, 


8s, Energize engine Mainstage con- 
mainstage control valve. trol indication 
is obtained, 


t. Repeat step p. If leakage rate is 3 scim 
or less, fast-shutdown valve diaphragm leakage 
rate is acceptable. 


Section MII 
Operation Result 


u, Deenergize main- Mainstage control 
stage control valve. indication is lost. 


v. Install vont port check valve tn GG, I 
(Refer to R-3826-3,) 


w. Install vent port check valve in fast- 
shutdown valve, Tighten valve fingertight. 


x. Remove vent port Maximum allow- 
check valve froin purge able leakage is 
control valvé and, using 3 scim, 
pneumatia flowtester, 
messure diaphragm leak- 
age from piirge control 
valve at vent port, 


y. Install vent port check valve in purge | 
control valve, (Refer to R-3825-3. ) 
CAUTION 

Opening the MIFV or the MOV with 
the stagé’propellant tanks pressur- 
ized and the pre-valves open or 
with more than 6 psig in the inlet 
ducts with the pre-valves closed 
can damage the engine oxidizer and 
fuel flowmeters by dry-spinning in 
excess of 60 seconds. 


z, Verify that pressute in the propellant inlet 
ducts is not greater than 5 psig and that the stage 
pre-valves are closed, 


Ignition-phase 
control indication 
is obtained. 


aa, Energize engitie 
ignition-phase control 
valve, 


ab, Using pneumatic 
flowtester, leak-test 
the following seal test 
ports: 


(1) Ignition-phase control manifold to pneu- 
es control package (normally closed port) 
P16), 


(2) MFV opening control port (P23), 

(3) MFV sequence valve outlet port (P25), 
(4) ASI valve opening control port (P11). 
(5) MOV sequence valve inlet port (P6), 
(6) MFV sequence valve inlet port (P24), 
(7) STDV closing control port (P31). 


(8) STDV control valve to adapter (normally 
open port) (P32). 


Leakage is not 
allowable. 
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Operation Result 

ac, Leak-test con- 
trol lines from pneu- 
matic control package 
to the following test 
ports: 


Leakage is not allow- 
able. 


(1) ASI valve opening control port (P11), 
(2) MOV sequence valve inlet port (P68), 

(3) MFV opening control port (P23), 

(4) &.FV sequence valve Inlet port (P24), 


(5) From MFV sequence valve outlet port 
(P25) to STDV, 


ad, Slip a plastic tube over oxidizer turbo- 
pump intermediate seal purge check valve vent 
line, and route tube to direct gas flow away 
from immediate engine area, 


Leakage Is not allow- 
abie, 


ae, Using leak detec- 
tor, leak-test braided 
section of pneumatic 
accumulator hese, 


af, Remove plastic tube installed in step ad, 


ag. Make sure engine siart tank is not pres- 
surized, 


STDV control indica- 
tion is obtained, 
Leakage is not allow- 
able, 


wh, Energize engine 
STDV controt valve, 


ni, Lenk-test line from STDV control valve 
to STDV (opening port) (P30) and blanked off 
control port on side of STDV, 


Leakage is not nllow~ 
able, 


aj, Using pneumatic 
flowtester, Ienk-test 
at the following seal 
test ports: 


(1) STDV control valve to adapter (nor- 
mally closed port) (P32). 


(2) STDV opentng control line (P30) to 
STDV, 
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Operation 


ak. Deenergize STDV 
control valve. 


al. Energize engine 
mainstage control valve. 


am, Using pneumatic 
flowtester, leak-test 
the following seal test 
ports: 


Result 


STDV control indica- | 
tion is lost, 


Mainstage control 
indication is obtained. 


Leakage is not allow- 
able. 


(1) Mainstage control manifold to pneumatic 
control package (normally closed port) (P13), 


(2) MOV first-stage actuator inlet (opening 


control port) (P65), 


(3) MOV second-stage actuator inlet (open- 


Ing control port) (P2), 


’ (4) MOV sequence valve outlet adapter to 
GG and fast- shutdown valve control line (P8). 


(6) Fast-shutdown valve inlet port (P33), 


(8) GG opening control port (P34), 


(7) MOV to sequence valve seal (P4) (MOV 


sequence valve body). 


(8) MCV sequence valve connection to out- 
let adapter and MOV sequence valve outlet 
adapter to OTBV closing control Ine (P7) (P9). 


(9) OTBV closing control port (P21). 


an, Leak-teat control 
Mines from pneumatic 
control packnge to MOV 
opening control ports 
(first- and second-stage 
inlet ports), 


no. Lenk-test the 
following control lines: 


Lenkage is not allow- 


able, 


Lenknge is not allow- 


able, 


(1) MOV sequence valve to OTBV closing 


control port, 


(2) MOV sequence valve to fast-shutdown 


valve. 


(3) Fast-shutdown valve to GG. | 
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Operation Result. 
ap, Remove vent port Maximum allowable 
check valve from fast- leakage is 10 scim, 
shutdown valve (located 
on end of valve opposite 
control port) and, using 
pneumatic flowtester, 
measure leakage from 
vent port. Record fast~- 
shutdown valve seat 
leakage, 


aq. Install vent port check valve on fast- 
shutdown valve, (Refer to R-3825-3,) 


Mainstage control 
indication is lost, 


ar, Deenergize en- 
pine mainstage control 
valve, 


as. eenergize en- Ignition-phase con- 
wlne lanitlons phase trol indication is 
control valve, lost. 


at. Shut off pressure to engine helium tank. 
Open hand valve or vent adapter 9025423 In 
boss in MFV closing control Hine to vent pres- 
sure from control system, After all pressure 
{s vented, close hand valve, 


Helium control indi-~ 
cation ts lost, 


au, Deenergize en- 
gine hellum control 
valve, 


¥ av, Remove tost plato kit 9026400-11 from 
between Inlet port of purge control valve and 
Inlet line, Install now seal, and connect ine 
to inlet port of purge control valve, Torque 
bolts to 41-46 in-lb, 


aw, Energize engine hellum and mainstage 
control valves, 


ax, Slowly pressurize engine helium tank to 
225-260 psig at stage static-test sites or to 
600-1, 600 psig at KSC. 


ay. Using pneumatic 
flowtestoer, mensure 
lonknge from purge 
control valve vont line 
exit. Record actual 
valuo as purge control 
yalve sent leakuge, 


Maximum allowable 
leakage 13 10 sulm. 


Section III 


az, Leak-test purge Leakage is not allow- 
control valve pneu- able, 
matic inlet port flange 
(P19). 


CAUTION 


If the thrust chamber throat plug 
is installed and not vented (burst 
diaphragm removed) during this 
test, the thrust chamber will be 
overpressurized, 


Mainstage control 
indication is lost. 


ba, If thrust chamber 
throat plug is installed, 
make sure burst dia- 
phragm is removed from 
plug; then Gcenergize 
mainstage control valve. 


NOTE 


Steps bb through bf are applicable 
only when testing an engine at 
stage static-test sites, When 
testing an engine at KSC, pro- 
ceed to step be. 


bb, Make eure that purge control valve 
shuttles by checking for audible flow of gas at 
valvo vont Ine oxit, If gas flow Is detected, 
energize mainstage control valve, If gas flow 
Is not detected, disregard steps be through bf 
and proceed to step beg, 


WARNING 


Failure to observe safoty requiro- 
monta of step be can result in injury 
to porsonnol, 


bo, Direct all porsonnel to stand behind safety 


barriers or at a safo distance from ongine whon 
porforming stops bd through bf. 
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bd, Increase pneumatic pressure to engine 
helium tank to 400 +25 psig. 


be. Deenergize mainstage control valve, 


bf, Decrease pneumatic pressure to engine 
helium tank to 226-250 psig, and wait one min- 
ute for system pressure to bleed down to 
225-250 psig. 


Operation Result 
bg. Leak-test purge Leakage {s not 
control valve outlet allowable, 


flange (P18), and purge 
lines from purge con- 
trol valve to: 


(1) Oxidizer injector purge pressure tap 
(CN1) (P10), 


(2) GG oxidizer purge Hne flange (P27), 


(3) GG oxidizer injector pressure and purge 
line port GO5 on GG (L40) and GOS line to auxil- 
lary FI package, 

bgA, On engines not incorporating MD160, 
MN280, or MD281 change, leak-test GG oxIdizer 
injection pressure line from tee in ne GOS to 
atatic-teat transducer, 


bgB. Using pneumatic 
flowtester, leak-test GG 
oxidizer valve to Injector 
(L399), 

bgC, On engines incorporating MD383 or 
MD384 chango, leak test redundant purge check 
valve weld joints, 


bh, Shut off helflum pressure to hellum tank, 


bi. en hand valvo or vont adaptor 9026433 
in boss {In MFV closing control Iino to vent 
prcueurs {from control system, After pressure 
118 vented, close hand valve, 


bj. Deenorgize hellum control valve, 
Hh Pressurize helium tank (o 1,400-1, 600 
psig. 


bl, Leak-test connec- 
tions and welds from 
helium tank to the fol- 
lowing locations: 


pis) Pnoumatic control package (P29 and 


(2) HELIUM TANK FILL customer connect, 

(3) Hullum tank pressure ino NN1 to pri- 
mary FI packs © on ca ety not incorporating 
MDzoo, MDge4, MD200, MD313, or MD316 
change or to primary and auxillary FI packages 


on engines incorporating MD269, MD28 
MD208 MDSI3 or MBG16 cfimgo 
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Leakage is not 
allowable, 


Lonkage is not 
allowable, 
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(4) On engines not incorporating MD1650, 
MD280, or MD281 change, line from tee in NN1 
line to static-test transducer. 


bm, Decrease supply pressure to helium tank 
to zero, 


Operation Result 
Maximum allow- 
able leakage is 
3 scim, 


bn, Using pneumatic 
flowiester, measure 
leakage at HELIUM 
TANK FILL pneumatic 
supply line, Record 
as helium tank fill- 
check valve reverse 
leakage, 


Hellum tank de- 
pressurizes. 


bo. Energize engine 
helium control valve, 


bp. Using vent valve in boss in MFV closing 
control line, vent pressure from control system, 
After all pressure has vented, close vent valve 
and deenergize engine helium control valve, 


bq. Remove vent valvo or adapter from boss 
in MFV closing control line. 


br. Install vent port check valve into boss 
in MFV closing control linc. (Refer to 
R-3826-3, ) 


bs. If purge control valve vent Iino was dis- 
ronnected, install new sonal and connect vent 
line to purge control valve vent port. Torquo 
bolts to 41-45 In-lb, 


bt. Using tool T-6044446, Install all tapored 
brass plugs in leak dotoction ports of pneumatic 
control system. (Sco figure 3-32, ) 


3,3,30 PRESS ESTING HELIUM 
8 p When porforming this test, 
record all actuations and donctuntions of the 
hhellum regulator and the pressure lovel of onch 
operation in the Engine Log Book, Helium Regu- 
lator Assembly Operation Record. Refer to 
section II for checkout constraints before par- 
forming this test, 


na. Connect a rogulated supply of hollum 
(rofer to section 1 capable of supplylug a mint- 
mum of 1, 000 psig to enging HELIUM TANK FILL 
customor connect. 
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b. Connect a monitoring system to engine 
connector P106, pins T, U, V, N, M, R, and Z. 
Monitoring system must be capable of monitor- 
ing helium tank pressure (NN1). 


c. Slowly pressurize helium tank to 1,400 
(+100, -0) psig. 


d. Shut off pressure to HELIUM TANK FILL 
customer connect, 


e, Energize helium tank emergency vent 
control valve, When helium tank pressure has 
decreased to zero, deenergize helium tank 
emergency vent control valve, 


f. Slowly pressurize helium tank to 1,400 
(+100, -0) psig. 


g After a minimum of one hour following 
initial holium tank pressurization (helium tank 
stabilization period), decrease prossure to HE- 
LIUM TANK FILL customer connect to zero, 
(Check valve isolates pressure in helium tank, ) 


h. Record hellum tank pressure and time 
that pressure was recorded, 


i. Wait 16 minules, and record helium tank 
pressure, 


j. Determine holium pressure decay by sub- 
tracting value recorded in step { from value 
rocorded in step h. 


k. A pressure decay rato of 90 pal per hour 
maximum is allowablo, If pressure decay ex- 
cocds this valuo on Initial chock, wait 1/2 to 
one hour and repent steps h through j. The 
prossuro decay rate at the end of 3 hours must 
not oxceed 90 pal per hour, 


NOTE 


To activate the helium control 
valve, the engino must bo brought 
to the components test mode. 


1. Vont helium tank pressure to zoro by 
energizing engine helium control valve. Deen- 
ergize hoellum control valve, 
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m,. Disconnect helium supply from HELIUM 
TANK FILL customer connect, and secure test 
equipment, 


3,3,31 TESTING GAS GENERATOR AND EX- 
HAUST SYSTEM, Refer to section II for check- 
out constraints before performing this test. 
Refer to paragraph 3, 3, 2 for seal leak-test 
points, 


a, Remove plug and seal from torque access 
of fuel turbine exhaust duct, 


b, On engines not incorporating MD172 
change, install torque wrench to adapter 
9019861-11 from wrench kit 9016711-11, in- 
sert through torque access, and engage splines 
of turbine shaft and adapter, 


c. On engines incorporating MD172 change, 
install torque wrench to adapter 19-0026816 
from wrench kit 0016711-21, insert through 
torque access, and engage hex on turbine wheel, 


d. Rotate turbine wheel counterclockwise 
(viewed from turbine) a minimum of 5 complete 
revolutions, 


ce. Remove torque wrench and adapter, 


f. Install exhaust system tost plates (para- 
graph 3,3, 3). 


g. Romove protective covors from oxidizor 
and fuel turbino seal drain lines, 


h. On ongines incorporating MD234 chango, 
remove bolts and washors that securo drain no 
to STDV, and romove seni. 


1, Install test plate 0026300 from test pinto 
kit 0026400-11 betweon Hne flange and STDV 
drain port, Torquo bolts to 41-46 in-Ib. 


j. Connect a rogulated supply of hellum 
(rofor to section II) capable of supplying 0-100 
psig to adapter 9022823. 
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k, Connect a monitoring system that incor- 
porates a bleed valve and is capable of moni- 
toring 0-60 psig, to adapter 9022823. 


1, Remove threaded plugs from leak detec- 
tion ports as required during system test. (See 


figure 3-32. ) 


CAUTION 


The pressure indicatedonthe monitor 
gage must not exceed 35 psi at any 

time during this test, since excessive 
pressure can damage the engine sys- 


tem, 


m. Slowly apply pressure to adapter 9022823 
until monitor gage indicates 30 +1 psi. 


Operation 


n. Using pneumatic 
flowtester, measure 
leakage at oxidizer 
turbine seal drain line. 
Record as oxidizer 
turbine seal leakage. 


o, Connect hose 
from flowmeter to 
fuel turbine seal 
drain Uno. Ifrange 
of flowtestor is 
excecded, use 2 
flowmotors in par- 
allol. (Rofor to 
R-3825-6,) Re- 
cord ns fuel turbine 
senl lonkago. 
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Result 


Maximum allowable 
lenkage ie 360 scim, 


Allowable leakage in 
6,000 scim more than 
leakago recorded in 
Engine Log Book 
during engine final 
acceptance checkout 
(form DD2650 signoff), 
but not to exceed a 
maximum of 10,000 
scim. If the {uol tur- 
bine soal has beon 
replaced, allowable 
lonkage is 6,000 scim 
more than leakage 
recorded in Engino 
Log Book during first 
lonk chock performod 
after soal roplnce- 
ment, (Refer to 
R-3826-3 for allow- 
able loakage during 
first lonk test aftor 
Boal replacement. ) 
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p., Using pneumatic 
flowtester, leak-test 
the following connec- 
tions: 


(1) Fuel turbo- 
pump connection to 
turbine exhaust duct 
(G29). 


(2) Fuel turbine 
inlet manifold connec- 
tion to STDV hose 
(G22). 


(3) STDV hose 
to STDV (F43), 


(4) Instrumen- 
tation port on STDV 
discharge hose (F653). 


(5) GG fuel valve 
to injector (F43), 


(6) (Deleted) 


(7) Crossover 
duct to oxidizer tur- 
bine inlot (G1), 


(8) Oxidizor tur- 
bine to heat exchanger 
duct (G7), 


(9) Oxidizor tur- 
bopump torque accoss 
port cover (G4), 


(10) Oxidizer tur- 
bopump accossory 
drive pad (G5). 


Result 


Maximum allowable 
leakage is 3 scim, 


Maximum allowable 
leakage is one acim, 


- Leakage {is not allow- 


nble, 


Leakage is not allow- 
able, 


Leakage is not allow- 
able, 
Maximum allowable 


lonkage is 3 saim, 


Maximum allowable 
leakage is 3 scim. 


Maximum allowable 
lonknge is one scim. 


Maximum allowable 
lonknge is one scim. 


Operation 


(11) Oxidizer tur- 
bopump accessory drive 
pad access plug (G6) 
(hydraulic pump not 
installed), 
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Result 


Maximum allowable 
leakage is one scim. 


(12) Fuel turbine outlet crossover duct 


drain port (G28), 


q. Leak-test plates 
installed at OTBV and 
downstream of heat 
exchanger, 


r. Lenk-test the fol- 
lowing instrumentation 
line connections to pri- 
mary and auxiliary 
FI packages: 


(1) On engines not 
incorporating MD237 
change, GQ chambor 
pressure line GGI 
(primary packnge) (G18), 


(2) GG fuel injeo- 
tor pressure linc GF4 
(auxiliary package) (F44), 


(3) Oxidizer tur- 
bine inlet pressure 
lino TG3 (auxiliary 
packnge) (G3). 


(4) Oxidizer tur- 
bine outlet pressure 
line TG4 (auxiliary 
packnge) (G8), 


(6) On ongines 
incorporating MD237 
chango, fuel turbine’ 
inlot prossuro instru- 
mentation port TG1 
(G31). 


8. On ongines not 
incorporating MD160, 
MD280, or MD281 
chango, lonk-test the 
following Instrumeon- 
tation IInes to respoc- 
tive stage static-test 


Some gas flow past 
exhaust system test 
plates is allowable, 


Maximum allowable 
lonkage is 0,3 scim, 


Leakage Js not allow- 
able, 


Maximum allowable 
lenkage is 0.3 scim. 


Maximum allowable 
lonkage is 0.3 scim, 


Maximum allowable 
lonkngo is 0.3 scim. 


Maximum allowable 
lenknge is 0.3 scim 
at hot-gas instru- 
mentation ports, 


Cperation 


transducers, (Leak- 

test the instrumentation 
ports on engines incor- 
porating MD160, MD280, 
or MD281 change. ) 
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Result 


(1) On engines not incorporating MD237 


change, GG chamber pressure line GGla from 
GG (G17), 


(2) On engines not incorporating MD236 or 


MD237 change, OTBV nozzle inlet pressure line 
TGB from oxidizer turbine bypass duct (G15), 


(3) GG fuel injection pressure line from 


tee in Hine GF4, 


(4) (Deleted) 


(5) Oxidizer turbine outlet pressure line 


from tee In line TG4, 


t. Using pneumatic 
flowtester, measure 
rovorso-flow lonkage 


of GG fuel purge check 


valve. Record as GG 
fuel purge chock valve 
revorse lenknage. 


Maximum allowable 
leaknge is 100 scim, 


u. If fuel turbine seal purge check yalvo 
reverse leakage recorded in paragraph 3, 3, 27, 1 
exceeded 100 scim and oxhaust system tostplates 
wore installed, subtract lonknge recorded in 
step t from leakage recorded in paragraph 


3,3,7, 1, 


Record difference as fucl turbine 


seal purge check valve reverse leakage, 


v. Leonk-tost tho fol- 


lowing Instrumentation 
taps: 


Maximum allowable 
lenkage is 0.3 acim 
at hot-gas instrumen- 
tation ports, 


(1) On engines not incorporating MD237 
change, OTBV nozzle inlet pressure port TGS 


(G15). 


(2) On engines not Incorporating MD136 
change, fuel turbine inlet pressure instrumen- 


tation port T'Gin (G19). 
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(3) On engines not incorporating MD237 
change, fuel turbine inlet temperature trans- 
ducer TGT1a (G20), 


(4) On engines not incorporating MD136 
or MD237 change, fuel turbine inlet pressure 
instrumentation port TG1 (G21), 


(5) GG spark igniter "A" port (G23). 


(6) Fuel turbine inlet temperature trans- 
ducer TGT!1 (G24), 


(7) GG overtemperature transducer GGT1 
(G25), 


(8) Fue? turbine exhaust temperature 
transducer TGT2 (G26). 


(9) Fuel turbine exhaust pressure trans- 
ducer port TG2 (G27), 


(10) GG spark igniter "B" port (G30), 


(11) On ongines not incorporating MD237 
change, fuel turbine inlet temperature trans- 
ducer port TGT 1b (G31), 


(12) Oxidizer turbine inlet temperature 
transducer TGT3 (G2), 


(13) Oxidizer turbine outlet temperature 
transducer TGT4 (G9), 


(14) Hont exchanger ports (above heat 
oxchangor test plate) (G10 and G11), 


(15) On ongines not Incorporating MD237 
change, OTBV nozzlo Inlot temperature trans- 
ducer TGTG (G16), 


WARNING 


Make sure monitor gage Indicates 
zero before proceoding. 


Result 


Operation 


w. Decrease oxhnust 
system prossure to 
Oro, 


Monitor gage indi- 
cates sero. 


x, On engines incorporating MD234 change, 
perform stops y through ag. On ongines not 
incorporating MD234 change, proceed to stop 
ah. _ 
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y. Remove bolts and washers that secure 
STDV drain line to STDV, and remove test plate, 


z. Install new seal, and connect drain line to 
STDV with bolts and washers, Torque bolts to 
42-45 in-lb, and safetywire, 


ag, Install test adapter 9024523 from adapter 
kit 9024496 on exit end of fuel turbine seal drain 
line at thrust chamber exit. 


ab, Disconnect pneumatic monitor hose froin 
test adapter 9022823, and connect pneumatic 
monitor hose to adapter 9024623 on fuel turbine 
seul cavity bleed line, 


ac, Install cap on fitting of test adapter 
9022823 installed on torque access of fuel turbo- 
pump turbine exhaust duct. 


ad. Slowly apply pressure to adapter 9022833 
until monitor gage indicates 30 +1 psi, 


Operation Reouit 
ac, Leak-test drain Leakage is not allow- 
line flange at STDV able, 


(G32). 


af, Decroase exhaust 
Bystom pressure to zero, 


Monitor gage Indl- 
cates zero, 


ng. On engines incorporating MD234 change, 
romove tost adapter 0024623 from exit end of 
fuel turbine soal drain Iino, and Install protec- 
tive closuro on Mne, 


ah. Remove oxhaust systom test plates 
(paragraph 3. 3, 4) unless a thrust chamber test 
is to bo performed on an engine not incorporating 
MD3801, MND302, MN322, or MN323 change, 


NOTE 


Steps al through ay lonk-tost the | 
OTBV opening and closing control 
line flange seals, This test may be 
disrogarded if a pneumatic control 
system tost is to bo porformad or 
if tho exhaust system tost plates 
wore not romoved. 


e Steps al through am are applicable 
when testing an engine at stage static- 
test sites, When testing an engine at 
KSC, proceed to step at. 
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ai, Energize helium and mainstage control 
valve, 


WARNING 


Failure to observe safety require- 
ments of step aj can result in injury 
to personnel, 


uj. Direct all personnel to stand behind ade- 
quate safety barriers or at a safe distance from 
engine when performing steps ak through am, 


nk, Apply 400-1, 600 psig helium pressure 
to helium tank. 


al. Deenergize mainstage control valve. 


am, Decrease helium pressure aa he- 
lium tank to 226-260 psig, and wait one minute 
for system pressure to bleed down to 226-260 
psig, 
Operation Result 

an, Using pneumatic 
flowtestor, leak-test 
OTBV opening control 
port flange (P22), 


Leakage is not 
allowable, 


no. Energize ignition-phase and mainstage 
control valves, 


ap. Using pnoumatic 
flowtestor, lonk-tost 
OTBV closing control 
port flange (P21), 


Lonkage is not 
allowable. 


nq. Decnergizo mainstage and ignition-phase 
control valyos, 


ar. Docronso pressure to holium tank to zoro. 


as. Allow all pressure to vent from helium 
tank, Deonorgize helium control valve. 


NOTE 


Stops at through az are applicable 
to engines at KSC only. 


al, Energize helium, ignition-phase, and 
mainatage control valves, 


nu. Apply 600-1, 600 palg helium pressure 
to helium tank, 
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Operation Result 


Leakage is not 
allowable, 


av. Using pneumatic 
flowtester, leak-test 
OTBV closing control 
port flange (P21). 


aw. Deenergize mainstage and ignition-phase 
control valves. 


Leakage is not 
allowable, 


ax, Using pneumatic 
flowtester, leql-test 
OTBV opening control 
port flange (P22). 


ay. Decrease pressure to helium tank to zero, 


az. Allow all pressure to vent from helium 
tank, Deenergize helium control valve, 


ba, Reinstall threaded plugs in leak detection 
ports and torque to 22-28 in-lb, (Safetywire 
plugs after prelaunch leak tests, ) 


3,3,32 LEAK-TESTING THRUST CHAMBER, 
Refer to section II for checkout constraints bhe- 
fore performing this test, Refer to paragraph 
3,3, 2 for seat leak-test points. 


n. Reomovo thrust chamber exit closure, 


b. Remove protective closure from purge 
control valve vent line (at thrust chamber exit). 


o. Install Prosatite tapo, Typo 687, 3 (Intor- 
chomical Corp), and coyor with 2-inch- wide 
Toflon Tomp-R-Tape, Typo C (Connecticut 
Hard Rubbor Co), in thrust chamber throat plug 
seating aron 1s follows: 


WARNING 


Tho following procedure specifics 
trichlorocthylone, which is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the quid can 
cnuse serious Injury or death, 


(1) Using # Hnt-free cloth dampened with 
trichloroothylune (MIL-T-27602), or equivalent, 
handwipo a 4-Inch portion of thrust chamber 
throat approximately 9 inches down from Injec- 
tor faco or approximately 4 inches from throat. 


(2) Cut two 28 41 Inch pleces of 1/2-inch- 
wide Presstite tape. 
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(3) Cover Presatite tape with Teflon 
Temp-R-Tape. Press tape slightly to make 
sure tape sticks to Presstite tape. 


(4) Remove paper backing from the 2 strips 
of tape, and install tupe around jnside of thrust 
chamber throat approximately 11 inches from 
face of injector or approximately 6 inches from 
throat, Trim ends, as necessary, to make one 
continuous band of tape, Make sure tape ends 
are pressed firmly together. Press tape slightly 
with fingers as required, to make tape stay in 
place. 


(5) Cut a 4-inch piece of Presstite tape. 
Place tape on workbench with paper backing 
facing workbench, Cut tape Into 2 pieces 1/4 
inch wida by 4 inches in length. 


(6) Place throat plug half that contains 
burst diaphragm, on workbench with flat up. 
Using a lint-free cloth dampened with trichlo- 
roothylene (MIL-T-27602), or equivalent, hand- 
wipe flat, 


(7) Install the two 4-inch pieces of tape on 
flat of throat plug, Stretch each piece to width 
of flat, and install on cach side of hole to form 
2 scoala on flat, Cover cach piece of Preastite 
tape with Teflon Tomp-R-Tape. Press tapo 
Slightly with fingers, as required, to make tape 
stay Inplace, Trim ends of tape at cach ond 
flush with edge of flat. 


NOTE 


Thrust Chamber Throat Plug Kit 
G3120MD3 must be Installed dry 
(no lubricant). 


d. Place hand scrow in throat plug in stowed 
position to prevent movement during plug in- 
stallation, 


e. Install half of throat plug into thrust cham- 
ber combustion aren with handle-equipped end 
facing thrust chambor exit, Make sure throat 
plug half does not disturb tape. 


f. Install othor half of throat plug, and mute 
halvos of plug. Make sure tape strips on fiat 
stay in place during plug installation. 


g. Grasp handles, and pull sections togethor 
toward throat arex until a tight fit is obtained. 
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h, Connect a monitoring system that incorpo- 
rates a bleed yalve and is capable of measuring 
0-60 psig to thrust chamber Throat plug monitor 
port, A regulated supply of helium (refer to 
section IT) capable of pressurizing thrust cham- 
ber to 30 +5 psig may also be connected to thrust 
chamber throat plug monitor port, using tee 


fitting. 


hA, On engines incorporating MD383 or 
MD384 change, remove plug from oxidizer in- 
jector pressure tap CN1, 


i, Isolate stage {uel tank pressurization sys- 
tem from engine HYDROGEN TANK PRESSUR- 
IZATION customer connect (not applicable on 
Sll-stage center engine), 


CAUTION 


The brass tube (which looks Ike a 
brass plug) must not be removed 
from the seal at the start tank 
liquid refill line flange of the ASI 
fuel line, 


J, Remove threaded plugs from leak datec- 
tion ports as required during system test, (See 
figure 3-32, ) 


CAUTION 


Pressure Indicated on tho monitor 
gage must not exceed 36 psi any 
timo during tho test, 


k. Apply helium through thrust chamber jacket 
purge customor connect or through throat plug 
monitor port until monitor gage on thrust cham- 
ber thront plug indicatos 3U 46 psi. 


Oporation 


l. Lonak-test tho fol- 
lowing connections and 
lines: 


Result 


Leakage is not 
allowable, 

(1) MOV downstream flange (L33), 

(2) MFV downstream flange (F41), 


(3) ASI fuel line at main fuel inlet manifold 
(F37), 
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(3) Cover Presstite tape with Teflon 
Temp-R-Tape, Press tape slightly to make 
sure tape sticks to Presstite tape, 


(4) Remove paper banking from the 3 strips 
of tape, and install tape around inside of thrust 
chamber throat approximately 11 inches from 
face of injector or approximately 6 inches from 
throat, Trim ends, as necessary, to make one 
continuous band of tape. Make sure tape ends 
are pressed firmly together, Press tape slightly 
with fingers as required, to make tape stay in 
place, 


(5) Cut a 4-inch plece of Presstite tape. 
Place tape on workbench with paper backing 
faving workbench, Cut tape into 2 pleces 1/4 
inch wide by 4 inches in length. 


(6) Place throat plug half that contains 
burst diaphragm, on workbench with flat up. 
Using a lint-free cloth dampened with trichlo- 
roethylene (MIL-T-27802), or equivalent, hand- 
wipe fiat. 


(7) Install the two 4-Inch pieces of tape on 
{lat of throat plug, Stretch each piece to width 
of flat, and Install on each side of hole to form 
2 aoals on flat, Cover cach piece of Presstite 
tapu with Toflon Temp-R-Tape., Press tapo 
slightly with (Ingers, as required, to make tape 
stay in place. Trim ends of tape at each end 
flush with edge of flat, 


NOTE 


Thruat Chamber Throat Plug Kit 
G3120MD3 must be Installed dry 
(no lubricant). 


d. Placo hand sorew in throat plug in stowed 
position to prevent movoment during plug in- 
stallatton, 


ov. Install half of throat plug into thrust cham- 
ber combustion area with hundle-equipped end 
facing thrust chamber exit. Make sure throat 
plug half does not disturb tape. 


f. Install other half of throat plug, and mate 
halves of plug. Make sure tape strips on fiat 
stay in place during plug installation, 


g. Grasp handles, and pul) sections together 
toward throat area until a tight fit is obtained. 
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h, Connect a monitoring system that incorpo- 
rates a bleed yalye and js capable of measuring 
0-60 psig to thrust chamber throat plug monitor 
port, A regulated supply of helium (refer to 
section Il) capable of pressurizing thrust cham- 
ber to 30 +5 psig may also be connected to thrust 
chamber throat plug monitor port, using tee 
fitting, 


i. Isolate stage {uel tank pressurization sys- 
tem from engine HYDROGEN TANK PRESSUR- 
IZATION customer connect (not applicable on 
SII-stage center engine), 


CAUTION 


On engines incorporating MD327, 
MD328, MD329, MD332, or 
MD344 change, the brags tube 
(which looks like a brass plug) 
must not be removed from the seal 
at the start tank Iiquid rofill line 
{lange of the ASI fuel line, 


J. Remove threaded plugs from leak detec- 
tion ports as required during system test, (See 
figure 3-32, ) 


CAUTION 


Prossuro indicated on tho monitor 
gage must not exceed 36 psi any 
time during the test, 


k, Apply hollum through thrust chamber jacket 
purgo customer connect or through throat plug 
monitor port until monitor gage on thrust cham- 
bor throat plug Indicates 30 46 pal, 


Operation Result 
1, Lonk-test the fol- Lonkago {8 not 
lowing connections and allowable. 


lines: 
(1) MOV downstream flange (L33), 
(2) MFV downstream flange (F41), 


(3) ASI fuel line at main fuel intet manifold 
(F317), 
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CAUTION 


The brass tube on the side of the 
plate seal at the leak-detection port 
must not be removed, (This tube 
looks like a leak-detection-port 
brass plug. ) 


(4) Start tank Hquid refill line flange on 
ASI fuel line (F650), When leak-testing seal, 
remove plastic cap on tube at leak-detection 
port, Reinstall cap after test, 


(5) On engines incorporating MD331 or 
MD344 change but not incorporating MD347 
change, start tank Hquid refill line from ASI 
fuel line to start tank support-and-fill valve. 


(6) On engines not incorporating MD264, 
MD327, MD328, MD329, MD331, MD332, 
MD944, or MD347 change, start tank refill line 
from tee in ASI fuel line to tank support-and-fill 
valve, 


(7) ASI oxidizer line to ASI valve (L32). 


(8) On engines not incorporating MD264 or 
MD347 change, start tank gascous refill Tine to 
start tank support-and-fill valve (F36), 


(0) Start tank gascous rofill line connection 
to forward fuel manifold (F34), 


(10) Flange bleed point botweon ASI injec- 
tov and thrust chamber Injector (L35), 


(11) Thrust chamber purgo line from chock 
valve to fuel manifold (F390). 


(12) On ongines not incorporating MD166 
change and on ongines incorporating MD182 
chango, HYDROGEN TANK PRESSURIZATION 
customer connect line (F33). 


NOTE 


MD166 change removes and MD182 
change roinstalls the HYDROGEN 
TANK PRESSURIZATION line. 


(13) On engines incorporating MD166 
rer i plate on fuol tank pressurization flange 
F933). 
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(14) Oxidizer injector purge check valve to 
MOV (P38). 


(15) Mainstage OK pressure switchesN., 1 
and No. 2 to thrust chamber (L37 and L38), 


(16) Upper and lower ASI fuel line flange 
connection (F49), 


(17) Main injector to thrust chamber mani- 
fold (F30), 


. (18) On engines not incorporating MD330 
change, ignition detector probe flange (G14), 


(19) On engines Incorporating MD330 change, 
ASI combustion temperature probe flange (G14). 


(20) Thrust chamber turnaround manifold 
drain screws (8 places), 


Operation Result 
m. Loak-test connec- 

tions of the following in- 

strumentation lines to 

primary and auxiliary 

FI packages: 


(1) Thrust chambor 


Lonknge is not 
pressure port CG1 (G12), 


allowable, 


(2) Thrust cham- 
ber pressure line CG1 
(primary FI packuge). 


Leakage ts not 
allowable, 


(3) Fuel manffold 
main fuel injection pres- 
suro line CF2 (nuxillary 
FI package) (F23), 


Leakage js not 
allowable, 


(4) Main oxidizer 
injection pressure line 
COS (auxiliary FI pack- 


Leakago is not 
allowable. 


' age) (L934), 
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n, On engines not incorporating MD150, 
MD280, or MD281 change, leak-test applicable 
connections of the following stage static-test 
instrumentation lines to respective static-test 
transducers: (Leak-test the instrumentation 
ports on engines incorporating MD150, MD280, 
or MD281 change. ) 

Operation Result 

(1) Thrust cham- 

ber pressure line from 
tee in line CGl, 


Leakage Is not 
allowable. 


Leakage {is not 
allowable, 


(2) Thrust cham- 
ber pressure line CGla 
from thrust chamber 
(G13), 


(3) Main fuel in- 
jection pressure line 
CF 2a from fuel mani- 
fold to static-tast 
transducer (F24). 


Leakage {s not 
allowable, 


Lenknge is not 
allowable, 


(4) On engines not 
incorporating MD192 or 
MD246 change, ASI 
chaimbor pressure line 
IG1 from oxidizer domo 
to static-tost trans- 
ducer, 


o. Lenk-test the fol- 
lowing Instrumontation 
taps: 


Leakage js not 
allowable, 


(1) Fuel inlot manifold port below MFV 
(F40), 


(2) Fuol inlet manifold drain port (F38), 


(3) Fuol Inlot manifold port (180 dogroos 
from MFV) (F396), 


(4) On ongines not incorporating MD327, 
MN328, MD320, MD332, or MD344 change, 
ASI fuel injector temperature IF TT (F217), 


(6) On engines not Incorporating MD3927, 
MD328, MD320, MD332, or MD344 change but 
incorporating MD237 change, ASTI fuel injection 
pressure port IF2 (F28), 


(6) Drain port on thrust chamber forward 
fuel manifold (F26), 


(7) Main fuel injector temperature probe 
CFT2 (F31). 
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8) Drain port on thrust chamber fuel mant- 
fold (F26) (located below port CFT2), 


(9) Thrust chamber dome port CO3A (L36) 
(oxidizer dome purge connection for static test). 


(10) On engines not incorporating MD262 
change, main fuel injector temperature probe 
CFT 2a (F651), 


Operation 


p, Using pneumatic 
flowtester, measure 
leakage at purge con- 
trol valve vent exit or, 
on engines incorporating 
MD483 or MD384 change, 
at pressure tap CN1, 
Record actual value as 
oxidizer dome purge 
check valve reverse 
leakage. 


q. Remove MOV linkage housing vent port 
check valve and MOV idler shaft vent port check 
valve, 


r, Remove MFV Hnkage housing vent port 
check yalve and MFYV idler shaft vent port check 
valve, 


8, Using pneumatic 
flowtester, measure 
leakage at vant port on 
MOV linkage housing. 
Record as MOV drive 
shaft seal lenkage, 


t, Using pnoumatic 
flowtoster, mensure 
lonknago at vent port on 
MOV idler shaft housing. 
Record as MOY idler 
shaft seal leakage, 


u, Using pnoumatic 
flowteste, measure 
leonkaye at vent port on 
MFV liinknge housing, 
Record as MFV drive 
shaft seal leakage, 


vy. Using pnoumatic 
flowtoster, monsure 
lenkage at vent port on 
MFV tdler shaft housing. 
Record as MFV {dler 
shaft seal leakage, 


Result 


Maximum allowable 
leakage is 80 scim, 


Maximum allowable 
leakage 1s 10 scim, 


Maximum allowable 
lenkngo is 10 scim, 


Maximum allowable 
lonkage 1s 10 scim. 


Maximum allowable 
leakage {8 10 scim. 


w. Install vent port check valves in MOV and 
MFV, (Refer to R-3826-3, ) 
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Operation Result 
x, Shut off thrust 
chamber pressuriza- 

tion helium supply. 


Monitor gage connec- 
ted to thrust chamber 
throat plug indication 
remains at 30 +5 psi, 


y. Disconnect regulated pneumatic system 
from THRUST CHAMBER JACKET PURGE 
customer connect, 


Maximum allowable 


a, Using pneumatic 
leakage is 100 scim, 


fluwtester, measure 
leakage through THRUST 
CHAMBER JACKET PURGE 
customer connect system, 
Record as fuel jacket 
purge check valve 
reverse leakage, 


Monitor gage must 
indicate zero, 


aa, Open bleed valve 
on monitor system con- 
nected to thrust chamber 
throat plug. 


ab, Return stage fuel tank pressurization 
systom to pre-test configuration, (Reconnect 
stage fuel tank pressurization line, ) 


ac. Remove protective cover from START 
TANK VENT & RELIEF VALVE DRAIN customer 
connect, 


ad, Apply 680 psin 
maximum pnoumatic 
pressure to START 
TANK VENT VALVE CON- 
TROL customer connect, 


Start tank pressure 
vonts, 


ne, Dacrerse pneumatic pressure to START 
TANK VENT VALVE CONTROL customer con- 
nect to zoro, 


af, Install protective cover on START TANK 
VENT & RELIEF VALVE DRAIN customer connect, 


afA, On ongines incorporating MD383 or 
MN384 change, Install now seal and reinstall 
plug in pressure tap CN1, Torquo plug to 
66-73 In-lb and safotywire. 


ng. Disconnect monitoring system from 
thrust chamber thront plug, and disconnect 
regulated pneumatic system (if used), 
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NOTE 


The burst diaphragm is removed to 
prevent accidental pressurization of 
the thrust chamber. 


ah, If throat plug is to remain installed for 
subsequent thrust chamber repressurizing, re- 
move burst diaphragm from throat plug until 
repressurization is required, (When reinstall- 
ing burst diaphragm, torque to 135-165 in-Ib. ) 
If throat plug is to be removed, proceed as 
follows: 


(1) Move hand screw on throat plug from 
stowed position to operating position, and rotate 
hand screw until one half of throat plug slides 
forward. Place hand screw in stowed position, 


(2) Push throat plug into combustion area, 


(3) Rotate one half of throat plug and dis- 
engage from pivot, 


(4) Remove throat plug sections from thrust 
chamber, 


WARNING 


Tho sollowing procedure specifies 
trichloroothylone, which is a toxic 
solvent, Inhalation of its vapors or 
prolonged contact with the Hquid can 
cause sorious injury or doath, 


nl. Romove tape from thrust chamber throat 
and throat plug. Using a Mnt-froe cloth damp- 
ened with trichloroothylene (MIL-T-27602), or 
equivalent, handwipe thront area whore tape 
was installed, to make sure aron fs clean, 


nj, Install thrust chamber oxit closure, 
(Tighten nuts handtight plus 1/4 turn.) If thrust 
chamber diffuser fs installed, secure oxit clo- 
sure with 20 tension springs RD306-44060, 
(Refor to section I for desiccant Installation 
requirement, ) 


ak. Reinstall threaded plugs in leak detection 
ports and torque to 22-28 in-lb. (Safotywire 
plugs after prelaunch leak tests. ) 
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3.3.33 TESTING ENGINE ELECTRICAL 
SAFETY CIRCUIT, 


a. Provide instrumentation to record se- 
quence signals, 


WARNING 


Failure to observe safety require- 
ments can result in injury to person- 
nel, 


CAUTION 


Performing the engine electrical 
safety circuit test with pressure in 
the start tank can cause damage (dry- 
spinning) to the fuel turbine. 


Porforming the test with pressure in 
tho hellum tank will unnecessarily 
operate engine valves and can damage 
the engine propellant flowmeters b 
causing dry-spinning in excess of 60 
seconds if the stage propellant tanks 
are pressurized and the provalves 
are open, 


If ongine ignition power bus is enor- 
gized during electrical safety ciroults 
tost, a timo Inpso of approximately 

§ minutes must bo maintained bo- 
tween onch of the following toasts to 
allow the spark oxciters to cool, 


b, Turning on ignitlon-powor during electri- 
cal safoty circuits tost is optional. 


c. Make sure engine start tank and hellum 
tank are not pressurized, 


3,3,33,1 Toasting for:Dolny In’Rocolvin 


Mainstage Ennblo Signal, . che 

the ability to stop ongine sequonce for 3- or 
8-second fuel lead used on the SIVB stago, 
This test te not required for onginep {patatiod 
in an SIT stage, since a continuous signal is 

J supplied to the mainstage enable ciroult, Tho 
SII stage has no requirement for fuel lends 
over one second, which aro provided by the 
engine STDV delay timer. 
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ignition and control power 
buses, tained. 


incorporating MD338 
chango, energize ig- 
nition detection 
simulation olrault, 


and momentarily onor- 
gizo engine start 
ciroult, trol and ignitlon- 
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Operation Result 


(1) Engine-ready 
indication is ob- 


a. Energize engine 


CAUTION 


Whenever an ignition-complete indi- 
cation has been obtained, the ignition 
detection simulation clrouit (electri- 
cal connector P64, pin M) must not 
be energized, since it will result in 
sending a redundant signal to the 
ECA ignition-complete olrcuit, which 
could result in damage to the ECA. 


(2) On engines 
incorporating 
MD338 change, 
ignition-complete 
indication is 
obtained, 

b. On engines not Ignition-complete 

indication is 

obtained, 


NOTE 


On engines Incorporating MD338 
change, the ignition-completo Indi- 
cation is obtained through the dummy 
ignition dotector probe, 


o, Start recordors, Engine- rendy 
indication goos 


off, hollum con- 


phase control 
valyes aro onor- 
gized, and engine 
sequence stops. 


d, Within 10-12 sec- 


onds after stepc, oner- 
gize mainstage enablo 
circuit, 


Operation 


NOTE 
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Result 


Engine sequence continues and the 
STDV control valve is energized 
for 0,46 second (ignitton-phase 
timer, after which the mainstage 
control valve is energized, 


e. Approximately 
0.7 second after main- 
stage control valve 
energized indication 
1s obtained, energize 
mainstage OK bypass 
circult. 


f, Between 10-12 
seconds after step e, 
momentarily energize 
engine cutoff command 
circuit, 


g. Deenergize main- 
stage OK bypass circult, 
After engine-ready 
indicat{on is obtained, 
stop recorders. 


h. On engines not 
incorporating MD338 
change, deenergize 
ignition detection 
simulation circuit, 


Mainstage OK No, 1 
and No, 2 indications 
are obtained. 


Ignition-phase and 
mainstage control 
valve indications 

go off, and one 
second later, helium 
control valve ener- 
gized indication 
goes off, 


Mainstage OK No, 1 
and mainstage OK 
No, 2 indications 
go off. 


Ignition-complete 
indication goes off, 


i. Deenergize mainstage enable circuit. 


j. Deenergize engine control and ignition 


power buses, 
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3.3,33,2 Testing for Failure to Receive 

nition- Detected Signal After Engine Start 
(eavines Not Incorporating MDIE Change). 
On engines incorporating MD338 change, this 
test is not required, since ignition-complete 
indication {5 obtained through the dummy igni- 
tion detector probe. 

Operation Result 

Engine-ready Indica- 
tion is obtained, 


a. Energize engine 
ignition and cortrol 
power buses, 


NOTE 


When testing engines installed in 
an SII stage, step b is not required, 
since a continuous signal is sup- 
plied to the mainstage enable 
circult, 


b., On engines 
installed in an SIVB 
stage, energize 
mainstage enable 
circuit, 


Engine start se- 
quence begins, and 
the following indica- 
tions result: 


c. Start recorders, 
and momentarily ener- 
gize engine start 
circult, 


(1) Engine-ready 
indication goes off, 


(2) Helium control 
and ignition-phase 
control valves ener- 
gized indications 
are obtained, 
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buses. 
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Section III 
Operation Result 


(3) After 1.00 
second STDV 
control valve 
energized indi- 
cation is ob- 
tained, 


(4) 0.46 second 
after result (3), 
engine cutoff 
automatically 
occurs deener- 
gizing all engine 
control valves 
except helium 
control. 


(5) One second 
after engine cut- 
off, helium con- 
trol valve is de- 
energized and 
engine- ready 
indication is 
obtained, 


d. Stop recorders, and deenergize circuit 
energized in step b. 


e. Deenergize engine control and ignition 
power buses. 


ade Bdge ¢ wifes 1 ay ak dy is Be . 
3.3,33,3 ‘Tésting for Failire to Recelve 
ainstage OK Signal After Engine Start. 
Engine-ready 


indication {s 
obtained. 


a. Energize engine ig- 
nition and control power 


CAUTION 


Whenever an ignition completa {idl- 
cation has been ‘obtafiled)ithe {gnition 
detection simulation circuit (electri- 
cal connector P64, pin M) must not 
be energized, since it will result in 
sending a redundant signal to the 
ECA ignitton-complete circuit, 
which could result in damage to the 
ECA. 
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Operation 


NOTE 


Result 


When testing engines installed in an 
SII stage, step b ts not required, 
since a continuous signal is supplied 
to the mainstage enable circult, 


b. On engines instal- 


led in an SIVB stage, 
energize mainstage 
enable circuit, 


NOTE 


On engines {ncorpo- 
rating MD338 change, 
ignition-complete 
indication is 
obtained. 


On engines incorporating MD338 
change, ignition-complete is 
obtained through the dummy 
ignition detector probe. 


c. On engines not 
incorporatitig’ MD338 
change, ‘energize 
ignition detection 
simulation circuit, 


d, Start recorders, 
and momentarily 
energize engine start 
circuit, 


eae 


Ignition-complete 
indication is 
obtained, 


Engine start sequence 
begins, and the 
following indications 
result: 


(1) Engine-ready 
indication goes 
off, 


(2) Helium control 
and ignition phase 
control valve irdica- 
tions are obtained, 
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Operation Result 

(3) After 1.00 
second, STDV 
energized indi- 
cation is ob- 
tained, 


(4) Mainstage 
control valve 
indication is 
obtained, 


(5) Engine cut- 
off automatically 
occurs 3.3 sec- 
onds after result 
(4), deenergizing 
ail engine con- 
trol valves except 
helium control. 


(6) One second 
after engine 
cutoff, helfum 
control vilve is 
deenergized and 
engine-ready 
indication is ob- 
tained, 


e. Stop recorders, and deenergize circuit 
energized in step b. 


f, Deenergize engine control and ignition 
power buses. 


3.3.34 TESTING MAINSTAGE OK PRESSURE 
SWITCHES. Refer to section II for checkout 
constraints before performing this test. 


n. Connect a regulated supply of hélium 
(refer to section I) capable of supplying 0-1, 000 
psig to CALIPS CHECKOUT LINE customer 
connect. (Use test adapter kit 9025405 if inter- 
face line is not connected. ) 


b. Provide instrumentation to monitor mnain- 
stage OK pressure switches actuation and de- 
ictuation signals. 


WARNING 
Failure to observe safety requ tre- 


ments can result in injury to person- 
nel, 


Section II 
Paragraph 3. 3. 34 


c. Direct all personnel to stand behind ade- 
quate safety barriers or at a safe distance from 
engine while performing this test. 


ad, Adjust pneumatic pressure to calips check- 


out line to 600 +25 psig. 


e. Decrease pneumatic pressure to zero. 


f. Energize ergine control power bus. 


Operation 


g. Slowly inci‘ease 
pneumatic pressure toa 
maximum of 600 psig. 
Record No. 1 pressure 
switch actuation pres- 
sure. 


h. Slowly decrease 
pneumatic pressure. 
Record No. 1 pressure 
switch deactuation pres- 
sure, 


Result 


(1) No. 1 pres- 
sure switch must 
actuate at 500430 
psig. 


(2) Mainstage 
OK Nu. 1 pr2s- 
sure switch and 
mainstage OK 
No, 2 pressure 
switch indications 
come on. 


(1) No, 1 pres- 
sure switch must 
deactuate at 
20-105 psig below 
actuation pres- 
sure, 


(2) Mainstage 
OK No. 1 pres- 
sure switch and 
mainstage No. 2 
pressure switch 
indications go off. 


i. Decrease pneumatic pressure to zero. 


j. Repeat steps g through {. 


k. Slowly increase 
pnetimmatic pressure to a 
maximum of 600 psig. 
Record No. 2 pressure 


switeh actuation pressure. 


(1) No. 2 pres- 
sure sWitcli must 
actuate at 500 +30 
psig. 


(2) Malistage 
OK No. 1 pres- 
sure Switch and 
maltistage OK 
No. 2 pressire 
switch indications 
come on. 
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Section OI 
Paragraph 3.3.35 


Operation Result 

(1) No. 2 pres- 
sure switch must 
deactuate at 
20-105 psig be- 
low actuation 
pressure, 


1. Slowly decrease 
pneumatic pressure. 
Record No. 2 pressure 
switch deactuation pres- 
sure. 


(2) Mainstage 

OK No, 1 pressure 
switch and main- 
stage OK No. 2 
pressure switch 
indications go off. 


m. Decrease pneumatic pressure to zero. 
n. Repeat steps k through m. 
o. Deenergize engine control power bus. 


p. If stage interface pressure line was not 
used, disconnect test hose and adapter from 
CALIPS CHECKOUT LINE customer connect 
and install cap on customer connect. 


eT pe oe ghd us igh Abe 
3.3.35 PRESSURE“DECAY-TESTING MAIN- 
STAGE OK PRESSURE SWITCHES. IKefer to 
section II for checkout constraints before per- 
forming this test. 


n, Remove cap from CALIPS CHECKOUT 
LINE customer connect and install test adapter 
9025406 from test adapter kit 0025405. 


b. Connect a regulated supply of helitin 
(refer to section Il) capable of siipplying 410 
psig to test adapter 9025406. Pneumatic supply 
system must be capable of locking pressure in 
pressure switches and Wust incorporate a 
monitor gage (0-600 psf), pressure relief valve 
(460 psi maximum), and bleed valve on pressure 
switch side of shutoff valve. Locate shutoff 
valve and monitor gage within first 3 feet of 
line length from customer connect. 


c. Slowly adjust pressure until monitor gage 
indicates 90-100 psi, 


NOTE 
All test connections and equipment 
must be free of leakaga to make sure 
pressure-decay test results are 
valid. 
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Operation Result 

d. Leak-test connec- 
tions in supply system 
and line from test con- 
nection to pressure 
switches. 


Leakage is not 
ailowable. 


e, Slowly increase pressure until monitor 
gage indicates 400 +10 psi. Close shutoff valve 
in pneumatic supply system to isolate pressure 
to switches. Vent supply pressure to shutoff 
valve to zero. Record pressure indicated on 
monitor gage. 


f. Writ 15 minutes; then record pressure 
indicated on monitor gage. 


g. Vent pneumatic pressure to zero. 


h. Subtract pressure recorded in slep f from 
pressure recorded in step ce. Record difference 
as pressure decay. 


i. If pressure decay does not exceed 10 psi, 
pressure switches are acceptable; proceed to 
step o. 


j. If pressure decay exceeds 10 psi, discon- 
nect calips checkout line from No. 2 pressure 
switch at elbow. 


k. Install plug AN806-40n end of line to No. 2 
pressure switch. Torque connection to 135-185 
in-lb. 


1. Repeat steps c through g. If pressure de- 
cay betiveon steps e and f exceeds 10 psi, No. 1 
pressure switch is not acceptable. If pressure 
decay does not exceed 10 psi, subtract pressure 
decay from pressure recorded in step h. If 
difference exceeds 10 psi, No. 2 pressure switch 
4s not acceptable. 


m. Remove plug from line to No. 2 presstire 
switch, and reconnect line to switch. Torque 
fitting to 1386-185 in-1b, 


n. If pressure switch was replaced during 
this test, repeat test starting with step c. 


0. Disconect helium supply system, and re- 
move test adapter from CALIPS CHECKOUT 
LINE customer connect. Reinstall cap on cus- 
tome? connect. 
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3. 3,36 ‘TESTING AUGMENTED SPARK IG- 

NITER AND GAS GENERATOR SPARK IGNITER. 
The spark exciters are designed for a duty cycle 
of 10 seconds on and 5 minutes off, or 5 seconds 


Section IL 


Paragraph 3. 3.36 to 3.3.37 


Operation 


on and 3 minutes off. The time intervals must 
not be exceeded during this test. An ASI cham- 
ber blocking device must be used to muffle 
sound interference from ASI spark igniters to 
enable audible verification of GG Spark Igniter 
operation. 


CAUTION 


Exceeding the duty cycle time inter- 
vals can cause damage to spark ex- 
citers and require replacement of 
the ECA or spark igniter cables. 


NOTE 


If a blocking device that meets the 
requirements of step a has been 
fabricated and is available, proceed 
to step b. 


a. Fabricate an ASI chamber blocking device 
that meets the following requirements: (Figure 
3-5 illustrates a typical blocking device. ) 


(1) Handle of blocking device must be a 
wood, plastic, or metal rod long enough to 
reach through thrust chamber throat to ASI 
chamber port with engine installed in SIl or 
SIVB stacked or unstacked stage. 


(2) Sound-muffling portion of blocking de- 
vice must be a rubber or soft plastic conicalor 
spherical tip secured to rod. Tip diameter 
(if a sphere) or width (at base, if a cone) should 
be 1-1/2 to 2 inches. 


b. In steps c and e, when detecting GG spark 
igniter operdtion, insert ASI chamber blocking 
device through thrust chamber throat snd hold 
tip of blocking device against ASI chamber port. 
Do not force tp of blocking device into port, 


Operation 


c. Apply 28 vde to 
pin Z of electrical plug 
P64, Using astethoscope, 
listen for and detect an 
atidible indication of No. 1 
GG igniter operation of 
No. 1 ASI spark through 
thrust chamber exit. 


Result 


(1) GG igniter 
spark-on indi- 


cation is obtained, 


d. Remove voltage 
applied to pin Z. 


e. Apply 28 vde to 
pin X of electrical 
plug P54. Usinga 
stethoscope, listen 
for and detect an 
attdible indication of 
No. 2 GG spark ig- 
niter operation. Vis- 
ually observe operation 
of No. 2 ASI spark 
through thrust chamber 
exit, 


f. Remove voltage 
applied to pin X. 


Result 


(2) ASI spark-on 
indication is ob- 
tained. 


(3) No. 1 ASI 
spark operation 
is detected 
(visually). 


(4) No. 1GG 
spark igniter 
operation is de- 
tected (audibly). 


(1) GG igniter 
spark-on indica- 
tion goes off, 


(2) ASI spark-on 
indication goes 
off. 


(1) GG igniter 
spark-on indica- 
lion is obtained. 


(2) ASI spark-on 
indication is ob- 
tained. 


(3) No. 2 ASI 
spark operation 
is detected 
(visually), 


(4) No. 2.GG 
spark igniter 
operation is de- 
tected (audibly). 


(1) GQ igniter 
spark-on ftidica- 
tion goes off. 


(2) ASI spark-on 
indication goes 
off, 


3.3.37 ENGINE SEQUENCE TESTING, When 
performing this test, record all setuations and 
deactuadtions of the hellum regulator and the 
presstitre level of each operation in the Engine 
Log Book, Helltm Regulator Assembly Operation 
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Record. Refer to section 11 for checkout con- (3) Oxidizer turbopump intermediate seal- 
straints before performing this test. (See purge check valve vent. 
figure 3-49B for valve position switch voltages. ) 
(4) Purge control valve vent line. 
a, Determine MOV temperature using a 
strap-on thermocouple or portable pyrometer, WARNING 
and record temperature, 
Failure to observe safety require- 
NOTE ments of step c can result in injury 
- to personnel, 
On engines installed in an SII stage, 


all five engine MOV temperatures ec, Direct all personnel to stand behind 
should be measured and recorded, adequate safety barriers or at a safe distance 
If this is not possible, 2 minimum from engine while performing this test. 
of one outboard engine and the 
center engine MOV temperatures CAUTION 
must be recorded, a ates ; 
Opening the MFV or the MOV with 
b. Remove protective covers from the the stage propellant tanks pressurized 
following: and the pre-valves open or with more 
than 5 patg in the inlet ducts with the 
(1) Thrust chamber exit (or one desiccant pre-valves closed can damage the 
access cover from exit closure), engine oxidizer and fuel flowmeters 
by dry-spinning in excess of 60 
(2) Oxidizer turbopump primary seal seconds. 
drain line (stage overboard drain line on 
engines incorporating MD301, MD302, MD322, d, Verify that pressure in the propellant 
or M323 change), inlet ducts is not greater than 6 pstg nnd that 


the stage pre~valves are closed. 


Engine Condition 


Engine Ready Ignition Phase Mainstage 


MFV 0,1 + 0,9 - 4,1-4,9 
MOV 0,1 - 0.9 - 4,1-4.9 
STDV 0.1 - 0.9 4,1-4,9 - 

GG Control Valve 0,1- 0,9 - 3.7 ~ 4.90 
OTBV 4,1-4,9 - 0.1-0,9 

High Mixture Ratlo Low Mixture Ratio 

MRCV (MD3%71 Change) 0,09 + 0,89 - 1,39 - 2,69 
MRCV (MD366 Change) 1,48 - 1,98 - 2,08 - 2,98 


Figure 3-49B, Valve Poattlorn Switch Voltages 
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Section II 


Record, Refer to section Il for checkout con- 
straints before performing this test. 


a. Determine MOV temperature using a 
strap-on thermocouple or portable pyrometer, 
and record temperature. 


NOTE 


On engines installed in an SII stage, 
all five engine MOV temperatures 
should be measured and recorded. 
If this is not possible, a minimum 
of one outboard engine and the cen- 
ter engine MOV temperatures must 
be recorded. 


b. Remove protective covers from the following: 


(1) Thrust chamber exit (or one desiccant 
access cover from exit closure). 


2) Oxidizer turbopump primary seal drain 
line (stage overboard drain line on engines in- 
corporating MD301, MD302, MD322, or MD323 
change). 


(3) Oxidizer turbopump intermediate seal- 
purge check valve vent. 


WARNING 


Failure to observe safety requlre- 
ments of step c can result in injury 
to personnel, 


c. Direct all personnel to stand behind ade- 
quate safety barriers or at a safe distance 
from engine while performing thia test. 


CAUTION 


Opeiiing the MFV or the MOV.with _ 
the stage propellant tanks pressurized 
and the pre-yalves open or with more 
than 6 psig iti the Inlet dudts with the 
pre-vaives closed can datiage the 
engine oxidizer and fuel flowmeter's 
by dry-spinning in excess of 60 seconds, 


d, verity that pressure in the propellant 
infet dicts is not greater than 6 psig and that 
the stage pre-valves are closed. 


e. Provide instrumentation to record se- 
quérice signals, spark monitor signals, and all 
valve position potentiometers. 


f. Slowly apply pressure of 1,400-3, 200 palg 
to erigine Helltini tank, Maintain a minimum 
pressure of 800 psig during sequence test. 
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CAUTION 


Performing engine sequence test 

with pressure in the start tank can 

damage the engine by causing dry- 

spinning of the fuel turbine. 

Operation — 

g. Apply 660 psia 

maximum prielimatle 
pressure to START 
TANK VENT VALVE 
CONTROL customer 
connect, 


h. Decrease pneumatic pressure to START 
TANK VENT VALVE CONTROL customer con- 
nect to zero. 


Result 


Any pressure in 
start tank vents. 


i. Setafacility cutoff timer for 10-12 seconds. 


could result in damage to the ECA. 


J. Energize engine ig- (1): vollige trom 


nition and control power ignition did con- 

buses. trol voltage: . . 
nionltd# oltdtiits, 
Voltage must te 
withitt Limite out- 


lined in section Il. 
(2) Engine-ready 
indication is ob- 
(3) On eigines 
incofporating 
MD338 éhalige, 
ignitiori- complete 


indication is ob- 
tained. 
NOTE 
On iigitiés incorporating 11D336 « 


changd, the {grltlon-complete ind!- 
cation is obtained through the dummy 
ignition détacto# probe. 


kt. On dnigligd Hot in- ignition-complete 
corporating MD336 charge, indication {8 ob- 
energize ignition detection tained, 


simulation circuit. 


Q. 


R-3825-165 


Provide instrumentation to record 


sequence signals, spark monitor signals, and 
all valve position potentiometers. 


f. Slowly apply pressure of 1, 400-3, 200 psig 


to engine helium tank. Maintain a minimum 
pressure of 800 psig during sequence test. 


CAUTION 


Performing engine sequence test 
with pressure itt the start tank can 
damage the engine by causing dry- 
spinning of the fuel turbine. 


Operation Result 
g. Apply 650 pata Any pressure in 
maximum pnetimatic start tank vents. 


pressure to START 
TANK VENT VALVE 
CONTROL customer 
connect. 


Operation 
j. Energize engine 


ignition and control 
power buses. 


NOTE 


Section Il 


Result 


(1) Voltage from 
ignition and control 
voltage monitor 
circuits. Voltage 
must be within 
limits outlined in 
section II. 


(2) Engine-ready 
indication is 
obtained. 


(3) On engines... 
incorporating MD338, 
MD380, or MD38i_—‘f 
change; ignition- 
complete indication 

{s obtained. 


On engines incofporating MD338_ 


h. Decrease pneumatic pressure to START 
TANK VENT VALVE CONTROL customer 
connect to zero. 


i. Set a facility cutoff timer for 10-12 
seconds. 


CAUTION 


Whenever an fgnition-complete 
indication has been obtained, the 
ignition detection simulation 
circtit (electfical connector P54, 
pin M) mist not be energized, 
since it will result in sending a 
redundant signal to the ECA 
ignition-complete circuit, which 
could result in damage to the ECA. 
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change, the ign{tion-complete indi- 
catton is obtained through the dummy 
ignition detector ffobe. On engines 
incorporating MD380 or MD381 
change, the ignition complete signal 
is obtained directly from the engine 
control power bus. 


k. On engities not Ignition-complete 
incorporating MD338 indication ts 
change, energize obtained. 


{gultion detection 
simulation circutt. 
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NOTE 


When testing engines installed in an 
SII stage, step 1 is not required, 
since a continuous signal is supplied 
to the mainstage enable circuit. 


1. On engines installed {n an SIVB stage, 
energize mainstage enable circult. This must 
be done before engine start circuit ts energized 
so that ignition phase timer redundancy can be 
verified. 


1A, On engine incorporating MD366 or 
MD371 change, energize MRCV low EMR 
command, 


m. Start recorders, and momentarily 
energize engine start circuit. Use recorder 
with a minimum speed capability of 10 inches 
a second. (See figure 3-50.) 


Operation 
n. Approximately 
0.7 second after main- 
stage control indication 
is obtained, energize 
mainstage OK bypass 
circuit. 


Result 


Mainstage OK No, 1 
and mainstage OK 
No. 2 indications 

are obtained. Engine 
sequences into a 
simulated mainstage 
condition. 


Phase Event (Indication) 


Helium control valve energized 

Ignition phase control valve 
energized 

Bleed valves closed 

ASI sparks on 

GG sparks on 

MFY opened 

AStivalve opened 

fenttlon completed 

STDV eoittrol valve energized 

STDV opened 

MRCV opened 

MRCV low EMR command on 


Mainstage control valve 
éhétgized 

MOV ofiéned 

Gd control valve opened 

OTBV closed 


Ignition 


Mainstage 


STDV control valve deenergized 


STDV closed 


Section III 


nAv» On engines incorporating MD366 or 
MDG71 change, approximately 6 seconds after 
mainstage condition is obtained, deenergize 
MRCV low EMR command, Read MRCV 
potentiometer output voltage. 


Operation 


nB, On engines 
incorporating MD366 
or MD371 change, 
approximately 2 sec- 
onds after step nA, 
energize MRCV low 
EMR command. 
Read MRCV poten- 
tiometer output 
voltage. 


o. When facility 
timer expires, momen- 
tarily energize engine 
cutoff command 
circuit (if not sequence 
automatically), 


Phase 


Mainstage 
(cont) 


Result 


On engines '{ncorpo- 
rating MD371 change, 
voltage change from 
step nA must be 
between 1,3 and 1,8 
vde, On engines 
incorporating MD366 
change, voltage 
change from step nA 
must be between 0,6 
and 1,0 vde. 


Engine cutoff occurs, 
and engine shutdown 
sequence is simulated, 


Event (Indication) 


ASI sparks off 
GG sparks off 


MRCV closed/opened 
MRCV low EMR command on 


and off 
Ignition phase control valve 


Cutoff 


deenergized 
Mainstage control valve deener- 


gized 


GG coiittol valve closed 

Ast valve closed 

MFV vilve closed 

MOV valve closed 

OTBV opehed 

Helitim control valve 
deenergized 

Bleéd valves opened 

MRCV closed 

MRCV low EMR command off 


Figure 3-60, Events Monitored During Engine Sequence Test 
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Section If 


Operation 


oA. On engines 
incorporating MD366 
or MD371 change, 
approximately 5 
seconds after engine 
cutoff command, 
decnergize MRCV 
low EMR command, 
Read MRCV potenti- 


R-3825-1B 


Result 


On engines incorpo- 
rating MD371 change, 
voltage change from 
step nB must be 
between 1,3 and 1,8 
vde, On engines 
incorporating MD366. 
change, voltage 
change from step nB 


must be between 0,6 
and 1,0 vde, 


ometer output voltage. 


Mainstage OK No, 1 
and No, 2 indications 
drop out, 


p. Deenergize main- 
stage OK bypass 
circuit, 


Engine-ready indica- 
tion is obtained after 
OTBV open indication 
is obtained, 


q. Fifteen seconds 
after engine cutoff, 
stop recorders, 


r, Ifa facility cutoff lock-in circuit is used, 
energize cutoff reset circuit, 


NOTE 


The engine pneumatic control system 
must be cycled two complete times 
prior to running the sequence test to 
determine valve timing; This may 

be satisfied by running three sequence 
tests (step s), by perfotming the 
safety circtit tests with pressure 

in the pneumntic control system, 

or by operation of all timed valves 

in the components test mode. 


When performing seqtience test at 
KSC (VAB hardwire test before 
rollout) ot for verifying a replaced 

GG control valve.on engities in- 
corporatlig MD311 change or FSDV 
§58127-11, a minimum of 12 sequence 
tests mtist be run, to make sure the 
gas generator control valve does not 
exhibit a slowing trend. 


gs. Repeat steps { through r for additional 
seqtience tests as required, waiting 5 minutes 
between each test. 
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NOTE 


On engines incorporating MD380 
or MD381 change, steps sA, sB, 
and sC provide a way to determine 
helium control deenergize timer 
operation. 


sA. Restart recorders, and momentarily 
energize engine cutoff command circuit, 


sB, After a minimum of 3 seconds, energize 
cutoff reset circult. 


sC. Stop recorders, 


t. On engines not incorporating MD172 or 
MD214 change, determine corrected MOV open- 
ing time (second-stage motion) by multiplying 
recorded valve time by temperature correction 
factor specified in figure 3-51, 


tA, On engines incorporating mni72 or 
MD214 change, {f MOV actuator temperature is 
greater than 70° F, determine corrected MOV 
opening time (second-stage motion) by multi- 
plying recorded valve time by temperature 
correction factor specified {n figure 3-51, 


tB, On engines incorporating mpii2 or 
MD214 change, if MOV actuator temperature is 
less than 70° F, deterriine corrected MOV 
opentrig time (second-stage motion) by adding 
time change specified in figure 3-51A to 
recorded MOV opening time. 


NOTE 


eh Ldpt og yb. mea ae 
On engines {neorporatliig MD265 
change, the MOV opening tlie 
(second-stage motion) is allowed 
to vary within'a band of 50 milli- 
seconds between sequence tests 
if the average time fails within 
the limits of figure 1-11, 


ul. On erghies incorporating MD266 
change, refer to Englite Log Book and 
obtain all MOV opening times (second- 
stage mottoit) alice tristallatton of control 
orifice, Ustng data obtained from Engine Log 


R-3825-1B Section III 


Recorded Recorded Recorded 
Valve Temperature Valve Temperature Valve Temperature 
Temperature Correction Temperature Correction Temperature Correction 
(°F) Factor (°F) Factor (°F) Factor 


Figure 3-51. Temperature Correction Factor Chart 
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Recorded MOV Opening Recorded MOV Opening Recorded MOV Opening 


Valve Time Change Valve Time Change Valve Time Change 
Temperature (Plus-Milii- Temperature  (Plus-Milli- Temperature  (Plus-Milli- 
(°F) seconds) (°F) seconds) (°F) seconds) 


0 §0 12.0 
1 51 11.4 
2 52 10,8 
3 53 10.2 
4 54 9.6 
a) 65 9.0 
8 56 8.4 
7 57 7.8 
8 58 7.2 
9 59 6.6 
10 36.0 60 6.0 
11 35.4 61 5.4 
12 34,8 62 4.8 
13 34,2 63 4.2 
14 33.6 64 3.6 
15 33.0 65 3.0 
16 32.4 66 2.4 
17 31.8 67 1.8 
18 31.2 68 1,2 
19 30.6 69 0.6 
20 30.0 70 0.0 


Figure 3-61A, MOV Opening Time Correctlott Value For Temperature 
(Applicable to Engines Incorporating MD172 or MD214 Change 
When MOV Temperature is Less Than 70° F) 
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Timing 

Timer (Seconds) 
STDV delay (Measure time between engine start signal and STDV 0.640 +0, 030 
control valve energization. ) 1,000 +0. 040(2) 
Ignition phase, (Measure time between STDV control yalve 0.450 +0. 930 
on signal to mainstage control valve on signal. 
Sparks deenergtz:d. (Measure time from mainstage control valve 3.30 £0.20 
on signal to AS! and GG sparks OK off. ) 
Helium control deenergize. (Measure time from cutoff on to helium 1,00 +0. 11 


control valve off signal. 


f(a) Engines incorporating MD205, MD380, or MD381 change. 


Figure 3-52. Engine Sequence Control Timer Operating Values (Recorded) 


Book and from sequence test being run, deter- Operation Result 

mine average valve time. This average time Reunions 

must be within envelope of figure 1-12 for en- x. On. engines not in- Ignition-coimplete 
gines incorporating MD266 change. ‘The maxi- corporaling MD338, MD380, indication drops 
mum allowable variation between any two or MD381 change, deener- _—out. 

sequence tests is 50 milliseconds. gize igniton detection 


simulation circuit. 


engine has fune foned properly. Using record- y. Deenergize circuit energized in step 1. 
ings from last (third) sequence, see figire 

1-11 for valve operating times and figure 3-52 z. Decrease pressure to engine helium tank 
for engine sequence control timer operating to zero. 


superimposed on spark monitor traces, (See aa. Vent helium tank to zero by energizing 
figure 3-52A,) Figure 3-53 may be sed as an engine helium control valve. 


reorificed, refer to R-3825-3 for procedure, 
oath hae tae “ts atploe a ob. After all pressure has vented from en- 
ws Make sure the four 26-voll oilfput signals gine helium tank, deenergize engine helium 
trom Spark Moiiltor/Overspeed Cutoff Panel control valve. 
G1046 were ehergized approximatdly 0,6.sec- 
ond after étigitie start and remained on tfitlt 
approximately 3,3 seconds after tidinstage ac. Deenergize engine control and ignition 
control valve was energized, Wheti' Spdrk power buses. 
Motiltor/Ovetspeed Cutoff Patel G1046 is not 
used, the reqiiirements for the for spark 
monitor signals are outlined in R-3826-1, 
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Section Ilk 
Paragraphs 3.3.38 to 3,3. 38,1 


3,3,38, HELIUM-USAGE- TESTING ENGINE 
PNEUMATIC SYSTEM, During this test, re- 
cord all actuations and deactuations of hellum 
regulator and pressure level of each operation 
in Engine Log Book, Helium Regulator Assembly 
Operation Record. Refer to section II for 
checkout constraints before performing this 
test. Successful completion of the pneumatic 
system helium usage test and engine helium 
supply system pressure-decay test (paragraph 
3.3.30) waives the requirement to remove 
brass plugs and lenk-test the pneumatic system 
flange and weld joints. Helium-usage-testing 
the engine pneumatic system consists of per- 
forming procedures in paragraphs 3, 3,38. 1 
and 3.3,38.2. These procedures may be done 
independently. Paragraph 3.3. 38.2 may be 
performed before paragraph 3. 3. 38. 1. 


3. 3.38.1 Helium Usage Sequence Testing. 


a. Connect a supply of helium (refer to sec- 
tion II) capable of supplying a minimum of 1, 400 
psig to engine HELIUM TANK FILL customer 
connect, 


NOTE 


The monitoring system should con- 
tain a digital voltmeter capable of 
both visual and printout readings. 
The helium temperature transducer 
amplifier must have an electrical 
readout of 0-5 vde, corresponding 
to a temperature range of -350° to 
+100° F, 


b. Connect a nionitoring system to engine 
connector P106, pins T, U, V, N, M, R, and 
Z, and connector P108, pins T, U, and M. 
Monitoring systems must be capable of monitor- 
ing the following FI parameters: 


({) Hellum tank pressttre (NN1); connector 
P106 pins, T, U, V, N, M, R, and Z. 


(2) Helium tank gas temperature (NNT1); 
connector P108, pins T, U, and M. 


WARNING 


Failure to observe safety require- 
ments of step c can result in injury 
to personnel, 


c. Direct all personnel to stand behind ade- 
quate safety barriers or at a safe distance from 
engine while performing this test. 


3-230 Change No. 2 - 5 January 1971 


R-3825-1B 


Operation Result 


CAUTION 


Performing test with pressure tn the 
start tank can damage the engine by 
causing dry-spinning of the fuel ‘urbine. 


d, Apply 600 psia 
maxtmum pneumatic 
pressure to START 
TANK VENT VALVE 
CONTROL customer 
connect, 


e. Vent pressure to START TANK VENT 
VALVE CONTROL customer connect to zero. 


CAU TION 


Opening the MFV or the MOV with 

the stage propellant tanks pressurized 
and the pre-valves open or with more 
than 5 psig in the inlet ducts with the 
pre-valves closed can damage the en- 
gine oxidizer and fuel flowmeters by 
dry-spinning in excess of 60 seconds. 


Any pressure in 
start tank vents. 


f, Verify that pressure tn propellant inlet 
ducts is not greater than 5 psig and that pre- 
valves are closed, 


g. Slowly pressurize helium tank to 1,400- 
3,200 psig. 


NOTE 


If the heliftim tank is p¥essurized to 
less thin 1,750 pélg, the pressure 
remaining fn the helium tan at hie 
completion of the test must be a tittni- 
mum of 460 psig, If the remainting 
pressure is less than 450 psig, the 
initial helifum tank pressure must be 
increased to a minimum of 1,750 psig 
and the fest repeated, 


h. Before proceeding, check helium tank 
temperature pertodteally until helium tank gas 
temperature has stabilized (rate of change in 
temperature equal to or less than one degree 
per minute), 


1, After helium tant gas femperattive has 
stabilized, decrease pressure to HELIUM TANK 
FILL customer cotinect to zet'o, (Check valve 
isolates pressure in helium tank.) 

j. Recotd helium tank pressure. 


k, Set facility engine cutoff timer for 360 
seconds, 


R-3026-16 Seotion II 


ENG START TO (A) = BTDY DELAY TIME! (MIA) 
BTDY TO(1}) « IGNITION PILASE TIMBIt (M2A) 


M/8 TO (C) = SPANK DEENEROLZE TIMER (M3A) 
CUTOFF TO (1) » HELIUM CONTHOL 
DEENENGIZE TIMER 


ENG STANT TO(E) = BTDY DELAY TIMER (MIB) 
STDY TO (F)« 1ONITION PHABE TIMER (M20) 
M/8 TO (G) » SPARKS DEENERGIZE TIMER (MIB) 


CUTOFF 
RESET 
CUTOFF TO (i) « HELIUM CONTHOL 


DEENERGIZE TIMER | | 


; te 
ENG START TO(1) « STDY DELAY TIMER (MIC) . of 
()) | stay TO(T) = LONITION PILASE TIMER (MC) 


M/8 To (kK) « SPANKS DEENENGIZE TIMER (M3C) 
(1) CUTOFF TO(f) = HELIUM CONTROL 
DEENERGIZE TIMER 
AWWA AAA AY 
(M) To (XN) = AORMAL SPARK TRACE 


(r0))- STUY CONTROL BIGNAL (w)- SPANKS DEENERGIZE SIGNAL 
(we) MAINSTAGE CONTROL SIGNAL (ico) = HELIUM CONTROL DEENERGIZE SIGNAL 


@e)- CUTOFF SIGNAL 
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Section Il R-3826-1B 


(P) TO @) = HELIUM CONTHOL DEENENOIZE TIMER (MIA) 
@®) To (®) «HELIUM CONTROL DEENERGIZE TIMER (MID) 


shisttatet edit 


= CUTOFF SIGNAL (cn) « CUTOFF RESET 


(ico) » HELIUM CONTROL DEENERGIZE SIGNAL 


2-16-96 


Figure 3-62A, Spark Monitor and ECA Timer Traces (Sheet 2 of 2) 
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Result 


(1) Voltage from 
ignition and con- 
trol voltage mon- 
{tor circuits. 


(2) Engitie-rendy 
indication is ob- 
tained, 

(3) On engines 
incorporating 
MD338 change, 
ignftfon-complete 
indication is ob- 
tained, 


Operation 
l, Enevalee engine 
¢ 


ignition and control 
power buses. 


NOTE 


On engines incorporating MD338 
change, the ignition-complete indi- 
cation is obtained through the dum- 
my ignition detector probe. 


Ignitlon-complete 
indication is 
obtained, 


m, On engines not in- 
corporating MD338 change, 
energize ignition detection 
simulation circuit, 


mA, On engines incorporating MD366 or 
MD3171 change, energize MRCV low EMR 
command, 


NOTE 


When testing engines installed in 

an SII stage, step n is not required, 
since a continuous signal is supplied 
to the mainstage enable circult. 


n, On engines installed in an SIVB stage, 
energize mainstage enable circult, 


o. Momentarily energize engine start 
circuit, 


oA, On engines incorporating MD371 change, 
approximately 5 seconds after mainstage 


Seation II 


condition Is obtained, deenergize MRCV low 
EMR command, 
| NOTE 
When oyolliff the MRCV in stop oD 
or oC;:use time that will duplicate 
the notivity that will be required of 
the MRCV. during flight, On re- 
start tilssion engines, use thine that 
will be required of the MRCV during 
second burn, If fight time (mission) 
is not known, use times specified 
in step oB or oC, 


oB, On engines incorporating MD371 change, 
neeomnately 320 seconds after mafnatage con- 
dition ue opi ned, energize MRCV low EMR 
command, 


oC. On engtites incorporating MD366 change, 
approximately 116 seconds after mafiistage con- 
dition is ont ned, ceenergize MRCV low EMR 
command, 


Operation 


p. Approximately 0.7 
second after mainstage 
control indleation is ob- 
tained, energize main- 
stage OK bypass circuit, 


Result 


(1) Mainstage OK 
No, 1 and No. 2 
indications are 
obtained. 


(2) Engine se- 
quences into a 
simulated main- 
stage condition. 


Engine cutoff 


q) When factlity Umer ; 
occlirs, and engitie 


expli'¢s (360 seconds), 

momentarily. energize shutdown sequence 

engine autoff command is simulated. 

circuit (if hot sequenced . 

automatically) 

r, Deenergize main- (1) Maltistage OK 

stage OK bypass circuit, o. 1 aiid main- 
stage OK No, 2 
indications drop out, 
(2) En Ine-redidy 
indication is obtained 
after OTBV opens. 


Ignition-complete 


8s, On engines not in- 
indication drops out. 


corporating MD338 
change, deenergize igni- 
tion detection simulation 
circuit, 


t, Deenergize circtilt energized in step n, 

u. Ifa facility cutoff lock-in aircuit ts util- 
ized, energize cutoff reset elroult, 

uA, Onengiies incot'poraling MDJ66 ot MDS41 
change, approximately 6 dedonda after engine cut- 
off command, deenergize MRCV low EMR command, 


v, Obtaliatd record helititi tank presstire read- 
ing after helium control valve deenergizes (apprax- 
imately one second after engine cutoff signat). 


Change No, 6 - 13 September 1072 3-231 


Soutton Il 
Paragraph 3.3.98. 2 


w. If sequétice test duration was 360 44 
seconds, find hellum usage by subtracting final 
pressure reading (step v) from tnitial pressure 
reading (step J). Record as engine hellum usage. 


x. If sequenco test duration varied by more 
than 4 seconds from 360 seconds, calculate 
hellum usage as follows: 


360 AP, 
Helium usage = AP, fone AP, 
t 


where 


AP, = pressure drop from engine start to 
engine start plus 2 seconds (psi) 


AP, = pressure drop from engine start 
plus 2 seconds to engine cutoff (pst) 


= pressure drop from engine cutoff 
plus one second (pst) 


AP, 


t = time from engine start to engine 
cutoff (seconds) (must be 360 130 
seconds) 


y. Determine maximum allowable pressure 
difference (AP) using the following equation: 


AP = 0,13P + 8704+ A 
where 


AP = maximum allowable pressure difference 


in psi 
P = initial tank pressure (1,400-3, 200 psig) 


A = value for adjusting maximum caldu- 
lated pressure difference for oxidizer 
turbopump ttitermediate seal purge 
flow. (Add 9 pat for each 100 sim 
of purge flow in excess of 4,400 scim, 
or subtract 9 psi for each 100 scim of 
purge flow less than 4,400 scim.) 


yA. Compare actual engine helium usage 
obtained {it step w or x with maxlmum allowable 
pressute difference value deterinined {n step y, 
Actual engine helium usatfe must be equal to or 
less than maximum allowable pressure difference 
value. If helium usage is tnacceptable, perform 
pneumatic control system leak test (paragraph 
3,3, 29) to determine source of leakage. If pneu- 
matic system leak test does not {ridicate sotirce 
of excessive helium usage, contact Engine Con- 
tractor for disposition, 


z. Vent helium tank to zero by energizing 
engine helium control valve, 
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an, After all pressure has vented from 
heliun: tank, deenergize engine helium control 
valve, 


nb. Deonergize engine control and Ignition 
power buses. 


9,3,98,2Pnotiintle Accumulator System Test, 
The MD$33 change must be incorporated before 
performing this test. 


n. Remove vent port check valve from buss 
in MFV closing control line. 


b. Connect 2 montloring system that tncorpo- 
rites a vent valve and ts capable of measuring 
0-600 psig to bose In MFV closing control line. 
Line length from engine to monttorlitg system 
must not exceed 30 fect or 1/4-inch ne. This 
test may exceed personnel safety Mmits, In 
accordance with site safety standards, posttion 
monitor gage and vent valve far enough from 
engine to protect personnel from danger, 


c, Remove protective closures from the 
following: 


4 


(1) Thrust chamber exit (or one desiccant 
access cover from exit closure), 


(2) Oxidizer turvopump primary seal dratn 
line (stage overboard drain line on engines {n- 
corporating MD301, MD302, MD322, or MD323 
change), 


(3) Oxidizer turbopump intermedtate seal 
purge check-valve vent, 


CAUTION 


Opening the MFV or the MOV with the 
stage propellant tanks pressurized 
and thé pre-vatves open or with mote 
than 6 psig in the inlet ducts with the 
pre-valves closed can damage the en- 
gine oxidizer and fuel flowmetets by 
dry-spinning in excess of 60 seconds, 


d. Verify that pressure in the inlet ducts is 
not greater than 6 paig and that the pre-valves 
are closed, 


e. Energize helium and mainstage control 
valves. 


f, Pressurize engine helium tank to 600- 
3,200 psig. 
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g. Note pressure on monitor gage connected 
in step b, convert to absolute pressure, and 
record as pressure Pl, 


h. Energize ignition-phase control valve, 


{. Deenergize hellum cotttrol valve; then 
immediately deenergize {guitlon-phase control 
valve. Note pressure on monitor gage, convert 
to absolute pressure, and record as pressure 


j. Energize helium and tgnition-phase control 
valves, 


k, Deenergize hellum control valve, walt 6 
minutes (+6, -0 seconds), then deenergize 
ignition-phase control valve. Note pressure 
on monitor gage, convert to absolute pressure, 
and record as pressure P3, 


1, Using the following formula, determine 
final accumulator system pressure: 


P3 x ee = final accumulator system pressure 
(Value must be a minimum of 315 
pain.) 

m. Decrense pressure to helium tank to zero. 


n. Open vent valve in monitor system con- 
nected in step b. 


0. Deenergize mainstage control valve. 
p. Energize helium control valve, 


q. After all pressure has vented, deenergize 
helium control valve. 


t. Disconnect monitor system from boss in 
MFV closing control line, and reinstall vent 
port check valve. (Refer to R-3826-3,) 


8. Reinstall protective closutes removed in 
step c. 


Sootion III 
Paragraph 3,3, 30 


igh oh ht es 


RIN 


3.3.30 PREPARING VIBRATION SAFET 


CUTOFF SET, ..The engine must have VSC 


protection dur{ig statle testing, The uso of 

3 VSC units (ternary system) incrensea VSC: 
system rolinbility and doorenses the possibility 
of an ongine culoff caused by VSC systoni mal- 
function. ‘To prepare the set for éperdtion, a 
preoperation cutoff test and a preoperation tap 
test of the vibratién cutoff set mist be performed, 
The cutoff test verifies the specific settings at 
which the VSC operates during an engine ground 
test. During the cutoff test, if the aceelerometer 
attenuator dini delling and the séenaltivity dial 
setting variations becoitie greater thai 6 percent 
of the established recorded settings, the test 
must bo terminated and the VSC unlt must be 
removed and replaced with a callbrated unit, 

The defective tinit must be assigned for repair, 


a. Install adcelerdtidter in location shown in 
figure 3-54, Oi englites incorporating MD247 
change, a fourth accelerometer may be instilled 
to provide a capability for FI measurement and 
to permit the use of a ternary VSC system during 
stage static test. Torque accelerometers to 
18 42 in-lb. 
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Figure 3-54, Accelerometer Mounting Locations 
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CAUTION 
Accoleromoter torque must not’ ox- 
ceed 20 in-ib, to prevent the accel- 
orornoter from belng twisted off. 


© The docelerometer cable mist be 
disconnested (if attached) before 
installing the accelerometer to 
prevent possible twisting. 


tp cap ty Mba pete ere, 
e The ‘ticcélerometer {s a denaitive 
instrument ahd can be damaged by 
rough tréatment, suchas dropping, 
sharp blows, over-torquing, or 
pulling on the accelerometer cable. 


b. Connect and secure accelerometer cable, 
Do not secute accelerometer cables to cryo- 
genic lines or surfaces. Make sure cable is 
not twisted or damaged. 


NOTE 


An improperly secured accelerome- 
ter cable may cause "hammering" 
signals to be transferred to the V8SC 
system, 


c, Position isolation atiplitiers and cutotf- 
unit power switches to ON and allow 16 minutes 
for temperature stabilization. 


Operation Result 
d. Position cutoff ARM light comes 
unit DISABLE-ARM on, 
switch to ARM. 


e, Disconnect accelerometer cable from 
isolator amplifier input connector, 


f, Connect ‘signal generator arid an ac yolt- 
metér to {solator amplifier input connector, 
Set olgital generator output frequency at 2,000 
+20 Hz and output voltage to a value less than 
0.26 volt rms, 


Section HI 


NOTE 
The ac vollifet ex mils have a‘fifini- 
mum range’of 0,10 to 3.00 volts 
rma, a nijiliiWnlaecuracy of 2 per- 
cent of reading, anid a minimum In 
put impedance of one megohn. 


g. Slowly Incréase signal generator output . 
voltage until CUTOFF light comes on and ARM 
light goes off on VIBRATION SAFETY CUTOFF 
panel, 

h, Voltage reading must agree withln'6 per- 
cent with value of Vy recorded on VSC unit 
check form, If voltage rvading is not as re- 
ares recalibrate VSC system as outlined in 
R-3 26-6, 


NOTE 


oho ds Veto sores 
The value of Vy was/catdilated and 
recorded during IHdtalldtion ditd, ..; 
checkout’ of the V8C unlt tis outlited 
in R-3826-6,' The recontiiendéd Bet- 
tings are! 160g #ms clitolf level, 70 
milliseconds delay (requlfed dwell) 
time, and reqiired 360 milliseconds 
storage accuniulated time. 


{, Make sttre no cutoff signal was supplied 
from VSC tnit to test stand electrical system, 
Event recorder must indicate cutoff, 


j. Decrease signal generator output voltage 
to a value less than 0.26 volt rms, 

Operation Result 
CUTOFF Light 
must go.off and 
ARM light must 
come on, EVENT 
recorder titist not 
indicate cutoff, 


k. Press VSC tnit 
RESET switch. 


1, Deenergize signal generator and discon- 
nect signal geterator and ac voltmeter from 
isolator amplifier. 


m, Repeat dleps d through 1 on remaining 2 
VSC systems, Results must be the same. 


n. Connect a signal generutor to isolator 


amplifier inpul connector of VSC tinits No. 1 
and No. 2 vaing a T-connector. 
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Section I! 
Paragraph 3.3, 40 


o. Make sure signal generator output voltage 
{s set to a value below 0.26 volt rms. 


Operatton Result 
p. Slowly Increase CUTOFF Hight. 
signal generator output mist ‘conlé.oh and 
voltage tintll an engine ARM ‘lightinust 
cutoff signal is recelved go off‘ bath 
by test stand electrical _ VIBRATION SAFE- 
system, TY CUTOFF 


panels, Both 
event recorders 
must indicate 
cutoff, 


q. Decrease signal generator output voltage 
to a value less than 0,25 volt rms. 


r. Momentarily actu- Both ditorr 
ate test stand VSC reset lights must go off 
circuit, and both ARM 


lights Hist come 
on. Event record- 
ers must not indi- 
cate cutoff, 


8, Deenergize slytal generator and discon- 
nect from VSC units No. 1 and No. 2, 


t. Connect signal generator to isolator ani- 
plifier input connector of VSC units No. 1 and 
Nu. 3 using T-connector. 


u. Repeat steps o through sr. Results must 
be the same. 


v. Deenergize sigtal generator and discon- 
nect from VSC units No, 1 and No, 3, 


w. Connect signal generator to isolator am- 
plifier input connector of VSC units No. 2 and 
No. 3 using a T-connector, 


x. Repeat steps o through r. Results must 
bethe same, — 


y. Deenergize algnal generator and discon- 
nect from VSC units No, 2 and No. 3, 


CUTOFF ight 
must be off and 
ARM light must 
be on, 


z. Reconnect acceler- 
ometer cables, On each 
VSC system, momentarily 
press cutoff unit RESET 
switch, 
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NOTE 
Stops aa through a outline a preop- 
eration tap test. Perform a tap test 
on each VSC unit, 
aa. Connect a set of headphones to VSC unit. 
Operation. 
ab, Using a brass ham- 


mer, tap gently on thruwt 
chamber dome, 


Result - 


An audible signal 
must be recelved 
in headphonus, 


NOTE 


The headphone attenuator dontrot ‘on 
the YSC unlt may require adjustment 
to provide an audible signal in head- 
phones, 


eThe VSC set is féddy for operdtloit at 
the conclusion of the tap test, The tap 
test must be performed before each 
static test alongwith a visual verift- 
cation of VSC control dial settitigs. 
The verniers of the ttring and cutoff 
adjustment controls must be within 
5 percent of the original settings, 


ac. Visually varity V8c Gontrol dial séttings, 
Delay time conttol dial must be sot at 458, 
Storage time control dial must be set at 626. 


ad. If V8C unit fa tot ARM light must go 
to be used inimediatoty, off. 
position power switehes 
on isolator ampiitier and 
cutoff unit to OFF, 


3.9, 40° BRBAHING GA GeRRRRNOH than. 


LOW TEMPERATURE CUTOFF PANEL, This 


task consists of performing a preoperation 
calibratiot and a system ohéokoit test that must 
be performed before the firing test, Panel 
calibration ts reqiilted whenever a component 
or the entire panel is changed. 


a. Callbration-test (as outlined {i -3826-6) 
using the required settings shown in figure 
3-55. 


Adjuatiment 
Identification 


Timer 
22 or 0,05 to 1.0 


Timer! 
23 or 0.4 to 8,0 


Limit switch: 
Z4, 160° to 400°, or 
200° tu 400° 


Limit switch: 
25 or 1300° to 1700° 


Limit switch: 
76 or 1700° to 2200° 


Variable resistor! 
R11 


Amplifier output 
variable resistor: 
Rio 


Amplifier zero! 
24 


Ampliffer gain adjust: 
val 
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Required 
Setting 


0,6 40.08 second 


0.80 40.08 second 
3,6 40.35 second 
180° 430° F 

250° £100° F 
1,450° 460° F 
2,000° +100° F 


400° 460° F 


Depends on facility instru- 
mentation requirements. 


As near zero as thernto- 
couple line length permits. 


600 on panels incorporating 
MbD2 change 


600 on panels not {nvor- 
purating MD2 change 


Soctlon IT 


Remarks 


If timers are not required, timers 
must be adjusted os outlined tn 
R-3626-6, 


For altitude testing 


If timers are not required, timers 
must be adjusted as outlined in 
R-3825-6, 


On panels incorporating MD2 
change 


Prevent’ thermocouple ‘open elgnal 
with thermocouple open after 3.5 
seconds from mainstage control 
signal, Always active on panels 
incorporating MD4 change. 


On panels Incorporating MD1 
change 


For panel adjustment procedure 
refer to R-3825-5, 


For panel adjustment procedure 
refer to R-3825-5, 


Figure 3-56, Gas Generator High-Low Temperature 


Cutoff Panel Settings 
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Sectlon It 
Paragraph 9,9, 41 


b, Connect fucllily drag-in cable to Ga 
overtemperitiire transducer, Torque connec- 
tor to 30-40 in-lb, and safetywire. 


NOTE 


The'GG Gable nitist be’ provisioned 
with theMifiocdilfte connector 
RD414-1013= 1002, or equivalent, 
to mate with tFansducér. The 
Chrome! and Alumet wire Leads 
should be brazedto ping on the: 
connector, (Refer to R-3826-1 
for brazing requirements, ) 


ce. Determine engine and GG high-low tem- 
perature panel interconnection as follows: 


(1) Apply engine ground power, 
(2) Make sure engine cutoff is reset. 


(3) Make sure helium tank pressure {s 
zero, 


(4) Energize engitie mathstage control 
valve by acconiplishing an engine sequence test 
with cutoff front GG high-low cutoff patel en- 
abled or by applying a signal at components 
test input (connector P54-P), 


(5) Engine cutoff must be obtdalhed ‘at con- 
nectors P61-Y or P54-V 0,6 £0.05 second after 
mainstage control signal (GG undettemperature 
cutoff), 


(6) Turn off ground power and secure 
engine, 


d. Temperature monitor connected to con- 
nectors Ji-L (+) and Ji-M (-) must indicate 
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MER a Ne OR Peat 9 ne bil doteneee, 
9.3.41. PREPARING: /oviR- 
SPEED CUTOFF PANEL,” This task consists 
of performing a préeoperation test ott ‘tle spark 
exciter monitor and the overspeed cutoff unit, 
The spark exclter monitor preoperation test is 
performed during the engine control system 
coniponent test mode. Actuate spark controls 
individually and obtain spark OK signals. (Refer 
to R-3826-6 for calibration requirements, ) 


a. Energize panel with 28 yvde power, 


b, Using ‘a signal generator, apply frequency 
signals (0.75 £0.25 volt peak) to a facility con- 
nect polnt corresponding to the pins of connector 
J4, us shown in figure 3-56, 


c. Verify that engine facility firing equip- 
ment {s reset from cutoff, 
Operation Result 
Cutoff signal must 
be within frequency 
limits of figure 3-56, 


d, Slowly increase 
frequency of signal gen- 
erator until engine cut- 
off signal is obtained, 


Signal . Turboputip 
Applied to Frequency — RMP Engine 
J4 pins: Test (eps for Cutoff) (Misi nitit) Effectivity 
E, F Fuel turbopump 5,680 +50 28,400 +250 J-2036-1 through 
speed J~2059 
E, F Fuel turbopump 5,890 +50 29,000 +250 J+2060 and 
speed subsequent 
A, B Oxidizer turbo- 1,000 +20 9,500 +100 All engines 
pump speed 


Figure 3-66. Spark Monitor/Overspeed Cutoff Panel Frequency Signals 
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NO'TE: 


It may be necessary to adjust the 
panel overspeed cutoff frequency 
(Hz). (Refer to R-3825-5. ) 


e. Decrease signal generator to a frequency 
less than that required to obtain cutoff in step 
d. Reset cutoff, 


f, Using an ohinmeter, verlfy at facility 
connect points that points corresponding to 
connector J4, pins E, F, A, and B, are greater 
than 100,000 ohms from facility ground, 


NOTE 


On panels incorporating MD1 change, 
facility instrumentation connected 

to connector J5 may be calibrated 
while frequencies are applied for 

the cutoff test. 


3.4 STORAGE AND SHIPMENT PREPARATION, 
WARNING 


Engitie Handler G4064 must be 
operated by authorized personnel 
trained in the use of the equipment, 


3.4.1 The ctigine must be stored of Engine 
Handler G4064 when possible, If sufficient 
handiet's ate not available, the engine may be 
stored in the vertical position, as outlined tn 
paragraph 3.4.3, 


3,4,2 STORING ENGINE ON HANDLER, 


i. If antielpated storage period exceeds 
7 days, loosen, invert, and refasten engine 
handler deck sections that cover storage 
compartments, 


b. Secut'e 640 units of bagged, activated 
desiccant under elastic holding straps, (Refer 
to section II.) 


NOTE 


Covers and closures containing des- 
iccant must indicate the amount and 
date of desiccation. 


c. Make suite that engitie covers and clo- 
sures are installed and that closures requiring 
desiccant contain the amount of desiccant indi- 
cated on the closure. 


Sectlon It 
Parneraphs 3.4 to 3.4.3 


ad. Mount engine on Engine Handler G4064, 
(Refer (o R- 3926-3. ) 


e. Place engine rceord forms in receptacle 
in engine handler base. 


f. Disengage captive bolts that hold hinged 
engine cover retaining strips around periphery 
of engine handler base, 

r, Install engine cover, (Refer to R-3825-3,) 
3.4.3. 8OKING UNINSTALLED ENGINE IN 
VERTIGAL POSITION, The engine must be 
stored in the Vertical pusition only ina secure, 
covered builditig with a clean, level floor. Lift- 
ing or moving the engine must be done with an 
overhend crane and slings specified in 
R- 3825-3. 


NOTE 


Covers and closures containing des- 
iceant must indicate the amount and 
date of desiccation. 


au. Make saute that engine covers and clo- 
sures ate fistalled and that closures requiring 
desiccant contain the amount of desiccant indl- 
cated on closure, 


b. Remove engine from engine handler or 
vertical installer, (Refer to R-3825-3.) 


ce. Slowly lower engine to floor, 
CAUTION 


Contacting or bumping engitie compo- 
nents with the engine sling can result 
in extensive damage to the engine. 


d. Disconnect and semove engine forward 
sling ftom engine by supporting sling and dis- 
vonnecting from oxidizer side of engine, then 
from fuel side of engine. Use extreme care to 
prevent sling from bumping engine components. 
Remove sling from hoist, 


e, On engines incorporating MD336 change, 
install dumniy ignition detector probe and 
bracket on flange of hydrogen tank pressuriza- 
tion tine with 2 bolts, washers, and nuts. 
Torque nuts to 30-40 in-lb. 


Change No, 5 - 27 January 1972 3-239 


N 


Section III 
Paragraphs 3,4,4 to 3,5, 1 


{, Remove engie handling adapters RX- 
20899 and RX~-20900 fromm fuel and oxidizer 
sides of thrust chamber, 


g. Cover engine to protect it from dust, dirt, 
and foreign particles, 


3.4.4 SHIPPING UNINSTALLED ENGINE. 


a. If anticipated (vansit storage period ex- 
ceeds 7 days, loosen, invert, and refasten en- 
gine handler deck sections that cover storage 
compartments, 


b, Secure 640 units of bagged, activated des- 
{ecant (MIL-D-3464, Type Il) under elastic 
holding straps, 


NOTE 


Covers and closures containing des- 
iccant must indicate the amount and 
date of desiccation, 


c. Mako sure that engine covers and clo- 
sures are installed and that closures requiring 
desiccant contain the amount of desiccant indl- 
cated on the closure, 


d. Mount engine on Engine Handler G4064, 
(Refer to R-3825-3,) 


e, Place engine record forms in‘receptacle 
in engine handler base, 


{, Disengage captive bolta that hold hinged 
engine cover retaining strips around periphery 
of engine handler base, 


g. Remove engine cover and cover sling 
from handler storage compartment, 


h. Assemble and attach cover sling to over- 
head holst and to engine cover, Holst and 
arrange vover over mounted engine assembly 
go that padding bullt {nto cover coincides with 
engine handler projections. 


1, Postion soft bead of engine cover go that 
it is held in position evenly and firmly by hinged 
engine cover retaining strips. Secure strips 
with captive bolts. Torque bolts to 20-26 in-lb, 


j. Safetywiie captive bolts at each end and 
in center of cach retatning strip. Attach a lead 
seal at end of each lockwire, 
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k, Place engine assemly, mounted on Engine 
Handler G4064, Into an acceptable transporting 
vehicle (truck or alroraft),. Secure handler to 
transporting vehicle by uttlizing tiedown points 
on handler, (Refer to R-J3826-3, ) 


3.4;6 STORING ‘AND SHIPPING STAGE | 
INSTALLED ENGINE. . ormation pertain- 
Ing to storing or shipping a stage-installed en- 
gine js outlined in section I. 


3,6 SERVICING, 


3,6,1 CONNECTING OXIDIZER DOME PURGE 
CO3a,= —~—~—CC(<sNSXTrrStC<;7 7]}STti( 
a, Remove plug from instrumentation port 

CO3a, 
b, Install oxtdizer dome purge diffuser 


210656 from kit 9010975 using seal 404659 or 
408767, 


c. Torque diffuser to 40-65 in-lb and safety- 
wire to port CO3a boss, 


CAUTION 


ferie ate Ap Ate dai candrt.. MEH y 
Failuro to hold the purge diffuser 
with & wesneft Walle Hehtentng Gy. 
torquing the purge, supply line fitting 
or instrumentation plugs can result 
in damage to the purge diffuser or 


instrumentation port CO8a bogs, 


d; Connect gascous nitrogen supply Hna to 
diffuser, While holding diffuser with a wrench, 
torque supply lino to 196-186 in-lh. ‘Gaseous 
nitrogen supply system must Incorporate a 
check valve in line within 6 inches of purge 
diffusor intat, 


e, Install a thermocouple capable of mgas- 
uring 100° to 200° F jn diffuser, ‘The thermo- 
couple used to measure the purge gas tempora- 
turo must have a 0,12-inch diameter, or great- 
er, to prevent excessive insertion Into the boss 
and blockage of the purge gas. 


f.. Install plugs AN614-4CL in unused Instru- 
mentation ports of purge diffuser, using seals 
}2E261-3004-0004. Torque plugs to 70-80 in-lb, 
und safetywire. 
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3,5,2 PURGING ENGINE START TANK, 


a. Supply gaseous hydrogen or helium at 60° 
to 200° F to START TANK INITIAL FILL cus- 
tomer connect, Pressurize start tank to 75- 
160 psia, 


b, Shut off hydrogen or heljum supply and 
vent start tank to zero by supplying ambient- 
temperature hollum at 390-650 psia to START 
TANK VENT VALVE CONTROL customer con- 
nect, 


c, Vent pneumatic pressure to close start 
tank vent-and-relicf valve, 


d, Repeat steps a and b twice, Vent pneu- 
matic pressure to close start tank vent-and- 
relief valve, 


3,6,3 FILLING ENGINE HELIUM TANK, 


a. Mako sure thrust chamber exit closure 
is removed, 


b. Supply ambient or chilled hellum to on- 
gino HELIUM TANK FILL customer connect 
from a rogulated supply of helium (refer to 
section II). 


Gc. Prossurize engine helium tank to 2, 800- 
3,200 psin and maintain to desired pressure, 
(Rofor to paragraph 3, 6,6 or 3, 6.7 for aondi- 
tioning requirements, ) 


ad. If hollum tank prossure oxceeds 3, 460 
psia, immediately turn off hellum supply and 
decrease pressure by onergizing engine hollum 
tank emergency vent valve, 


NOTE 


When the hollum tank must bo vented 
during prelaunch operations or at any 
timo subsequence to the pralaunch ho- 
Hum supply system pressure-decay 
test, the hollum tank must be vented 
hy the engine helium control valve. 
The engine helium tank omergency 
vent valve may be used to vont the 
tank during emergency situations 
only, 


Section Ml 
Paragraphs 3, 5, 2 to 3, 5,4 


as os sis rabid a a pend ath. 
3.5,4 FILLING ENGINE START TANK. The 
start tank must be purged before filling audafter 
remoyal and/or replacement of instrumentation 
that allows the entry of air into the tank, (Refer 
to paragraph 3, 6, 2,) The engine helium tank 
must be filled (aragraph 3, 5, 3) before starting 
this procedure, If, during start tank charging 
and conditioning, It becomes apparent that man- 
ual or remote venting of the start tank is not 
being done (indicated by a tank pressure in ox- 
cess of 1,400 pain), immediately perform emor- 
gency procedures of paragraph 3, 6, 6 to prevent 
excessive pressure buildup and possible damage 
to engine or stage, 


a, Supply helium (refer to section II) at 390- 
650 psia to START TANK VENT VALVE CON- 
TROL customer connect, Start tank vent-and- 
relief valve opens, 


b, Supply cold gaseous hydrogen (refer to 
section I) to START TANK INITIAL FILE cus-~ 
tomer connect, Continue hydrogen flow until, 
atart tank temperature becomes somistabilized 
at conditions aclected, Soo figure 3-57 or 3-68 
for conditioning requirements, 


NOTE 


On SIVB/SV-atnge engines with no in- 
flight hollum tank replenishing cenpa- 
bility, the start tank tomporaturo at 
ongine start must bo within 20° F of 
holium tank temperature. To meot 
this 20° F differential tomporature 
requirement, perform step oc, 


co, On SIVB/SV-stnge ongines, supply cold 
hydrogen (at or bolow ~170° F) to START TANK 
INITIAL FILL customer connect at pressures 
botwoon 000 and 1,400 psin. Maintain this start 
tank condition for 10 minutes with holium tank 
prossure maintained at 3,000 +200 pain. 


d, When start tank has chilled to specified 
limits, vent pneumatic pressure applied to 
START TANK VENT VALVE CONTROL cus- 
tomer connect; start tank vent-nd-rolief valve 
closes, Pressurize start tank to requiremonts 
of figure 3-67 or 3-58, 
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Section III 


Procedure 


THRUST CHAMBER 
CONDITIONING 


Equilibrium helium flow- 
rate through thrust cham- 
ber bell 


Thrust chamber purge line 
pressure at customer con- 
neet panel 


Thrust chamber purge line 
temperature at customer 
connect panel 


Duration of helium thrust 
chamber conditioning 


Thrust chamber jacket 
temperaturo at engine 
start, (Use a orb.) 


Maximum hold-tline 
botween hollum off 
tnd ongino start 


FUEL SYSTEM CONDI- 
‘TIONING 


3-242 


R-3826-1B 


Fuel Lead Time (Seconds) 


1,0 +0, 04 


3,0 +0, 1 


10-25 Ib/min 


1,000 psia 
maximum 


-420° to 
-300° F 


7-1/3 to 30 
minutes 


-300° to 
-160° F 


5B soconds at 
-150° F 


30 seconds 
at -200° F 


60 seconds 
nt -260° F 


Change No. 7 - 9 March 1973 


10-25 lb/min 


1,000 psia 
maximum 


-420° to 
-300° F 


7-1/2 to 30 
minutes 


-300° to 
-60° F 


5 seconds at 
-160° F 


30 seconds 
at -200° F 


60 seconds 
at -260° F 


eee ee ee 


Figure 3-67, Engine Conditioning for Stntic Test (Sheot 1 of 3) 


8,0 +0, 24 


N/A 


N/A 


N/A 


N/A 


Engine 
ambient 


Remarks 


Ome ee mew! weneme ae 


When uaing an 8- — 
second fuol lead, 
the fuel injection 
tomporature sensor 
must bo used to 
sense proper thrust 
chamber condition- 
ing. 


Hold-timo is pro- 
dlcated on absunce 
of diffuser wator 
flow and thrust 
chamber exit ig- 
niter Ignition until 
§ soconds before 
engine start, Ine 
crensod water flow 
and igniter ignition 
times will result in 
decronsed allowable 
hold-timas, 


The ongine fuct- 
system filel suction 
no, fuel pump, 
main high-pressure 
fuel duct to MFV, 
and GG fuel line to 
fuel bleed line con- 
nection will be 
conditioned, 


Procedure 


FUEL SYSTEM CONDI- 
TIONING 


Propellant in engine 
system before start 


Duration of fuel cir- 
culation: 


Total 


With subcooled 
quid at engine 
inlet before en- 
gine start 


Circulation flowrate 


Engine inlet propellant 
condition at engine 
atart 


OXIDIZER SYSTEM 
CONDITIONING 


Propellant in ongine 
system oeforo start 


Duration of oxidizer 
circulation: 


Total 


With subcooled 
liquid at engine 
inlet before en- 
gine start 


1,0 30, 04 


1/2 hour 
minimum 


5 minutes 
minimum 


3 minutes 
minimum 


0, 9 to 2,0 
lb/seo 


See figures 


2-7 und 3-90, 


2 hours 
minimum 


120 minutos 
minimum 


8 minutes 
minimum 


R-3825-1B 


1/2 hour 
minimum 


5 minutes 
minimum 


3 minutes 
minimum 


0, 9 to 2, 0 
lb/sec 


See figures 
a-7 and 2-9, 


1 hour 
minimum 


§ minutes 
minimum 


3 minutes 
minimum 


Fuel Lead Time (Seconds) 


3,0 20, 1 8,0 20, 24 


5 minutes 
minimum 


6 minutes 
minimum 


3 minutes 
minimum 


0.9 to 2,0 
lb/sec 


8ee figures 


a-T and a-9, 


6 minutes 
minimum 


5 minutos 
minimum 


3 minutes 
minimum 


Section IIT 


Remarks 


Refer to R-9826-1 
for information on 
bleed flow during 
engine condition- 
ing. 


The engine oxidizer- 
system oxidizer 
suction ling, oxt- 
dizor pump, main 
high-pressure oxi- 
dizer duct to MOV, 
and GG oxidizor 
lino to oxidizer 
bleed line connec- 
tion will be condi- 
tioned. 


Figure 3-67, Engine Conditioning for Static Tost (Shcet 2 of 3) 
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Section III 


Procedure 


a a 


TIONING (continued) 


Circulation flowrate 


Engine Inlet propellant 
condition at engine start 


START TANK CONDI- 
TIONING 


Condition at engino 
atart: 


Hydrogen pressure 
and temperature 


HELIUM TANK CONDI. 
TIONING 


Condition at engine 
start: 


Hellum prossure 


Hollum tomperature 


1,0 40,04 


R-3825-1B 


Fuel Lead Time (Seconds) 


3,0 20,1 8,0 +0, 24 


Oxidizer circulation flowrate and duration 
must be suffiolent to obtain temperature of 
3° F nubcooled or colder (figure 2-8), meas- 
ured at Instrumentation por POTS, In oxi- 
dizer high-pressure duct before engine start, 


See figures See figures See figures 
2-6 and 2-7, | &-Hand 32-7, | 2-5 and 2-7, 
See figure Soe figure See {igure 
“11, 2-11, 2-11, 
4, 800- 2, 800- a, 600- 
3, 460 pain 3,460 pain 3,460 psia 
(n) (a) (n) 


Remarks 


peta: 
Refer to R-9825-1 
for information on 
bleed flow during 
engine conditioning, 


Refer to paragraph 
3, 6,4 for tank fill 
procedure, 


1,926 +76 pain and 
-170° +30° F muat 
bo used at initial 
start for restart 
application. 


Refer to paragraph 
3,6.3 for tank fill 
procedure, 


(a) Hollum temperature must bo within same temporature range as solected hydrogon start tank 


conditioning. 


Figure 3-67, Engine Conditioning for Static Test (Sheet 3 of 3) 
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tr N\as 
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Section DI 


Procedure 


THRUS \ MBE 
CONDITIONING 


Equilibriun, ‘hellum flow- 
rate through thrust cham- 
ber bell 


Thrugt chamber purge line 
pressure at customer con- 
neoct panel 


Thrust shamber purge line 
temperature at customer 
connect panel 


Duration of helium thrust 
chamber conditioning 


Thrust chamber jacket 
temperature at engine 
start, (Use aor b,) 


Maximum hold-time 
betweon helium off 
and angino start 


FIJEL SYSTEM CONDI- 
TIONING 


Figure 3-67. Engine Conditloning for Static Test (Sheet 1 of 3) 


3-242 


R-3625-1B 


Fuel Lead Time (Seconds) 


1,0 +0, 04 


10-26 lb/min 


1,000 psia 
maximuin 


-420° to 
-300° F 


8-20 minutes 


- 300° to 
-150° F 


§ seconds at 
-160° F 


30 seconds 
at -200° F 


60 seconds 
at -260° F 


8,0 30, 24 


3,0 20,1 


16-25 lb/min 


1,000 pain N/A 


maximum 


N/A 


~ 420° to 
-300° F 


8-20 minutes N/A 


~300° to 


Engine 
-80° F 


ambient 


6 veconds at 
-160° F 


30 seconds 
at -200° F 


60 seconds 
nt -260° F 


Remarks 


a oar . 
When using an 9- 
second fuol lead, 
the {wel injection 
tomporature sensor 
must be used to 
sense proper thrust 
chamber condition- 
ing, 


Hold- time is pro- 
dicated on absence 
of aittuses ator 
flow and thrust 
chamber exit ig- 
niter Ignition until 
6 seconds before 
engino start, In- 
creased water flow 
and ignitor Ignition 
timos will result in 
deorensed allowable 
hold- times. 


The ongine fuel- 
system fuel suction 
line, fuel pump, 
main high-pressure 
fuel duct to MFV, 
and GG fuel line to 
fuel bleed line con- 
nection will be 
conditioned, 


R-3625-1B : Section HI 


SIB Vahicle 8V Vehicle 


SIVB Stage SII Stage |SIVB-Stage SIVB-Stage 
First Start | Second Start Remarks 


Procedure 
ENGINE SYSTEM See figure See figure |See figure | See figure 
PURGES -"3¢ 2- ° 2-4, ier T ) 
THRUST CHAMBER 
CONDITIONING 
Equilibrium hollum | 10-26 10-26 10-25 N/A 
flowrate through Ib/minute Ib/minute |lb/minute 
thrust chamber bell 
Thrust chamber 1,000 pain 1,000 paia| 1,000 psia N/A. 
purge line pres- maximum maximum [maximum 
sure at customer 
connect panel 
Thrust chamber: 420° to -420° to |-420° to N/A 
purge line tempera- | -300° F -800° F |-300° F 


ture at customer 
connect panel 


Duration of thrust 4-1/2 to 30 1-1/2 to,30|7-1/2 to, 30 N/A 


chamber condl- minutes! minutes | minutes“ 

tioning 

Temperature of -300° to -800° to |-300° to N/A 
thrust chamber -160° F -160° F {-80° F 

throat at engine 

start 


(a) If thrust chambor conditioning is prematurely torminated bofore booster ignition, activate | 
thrust chambor jacket ambiont holium purge (sco figure 2-4), Tho thrust chamber conditioning 
purge must bo reactivated at lenst 7-1/2 minutes bofore booster ignition, Maximum duration 
of purgo varios for onch stage application and is based on stage limitations, not engine 
requirements. 


Figure 3-68, Engine Conditioning Before Launch (Sheet } of 4) 
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Section III R-3826-1B 


SIB Vehicle SV Vehicle 


SIVB Stage | SII Stage SIVB-Stage 
Procedure First Start 


FUEL SYSTEM 
CONDITIONING 


* 


SIVB-Stage 


Second Start Remarks 


———ay 


The engine 
fuel-system 
fuel suction 
line, fuel 
pump, main 
high-pressure 
fuel duct to 
MFY, and GG 
fuel Une to: 
fuel bleed line 
connection will 
be conditioned, 


Propellant in engine | 1/2 hour 1/2 hour 1/2 hour 
system before start minimum minimum minimum 


3 minutes 
minimum 


Duration of fuel 


clroulation: 

Total 6 minutes 6 minutes | 6 minutes 3 minutes 

minimum minimum minimum minimum 

With subcooled 3 minutes 3 minutes 3 minutes 3 minutes 

liquid at engine minimum minimum minimum minimum 

inlet before en- 

gine start 
Circulation 0.9to 2,0 |0.9to 2.0 | 0.9 to 2.0 0.9 to 2.0 Rofor to R-3826-1 
flowrate lb/sea lb/seo )b/sea lb/sec for information 


on bleed flow 
during engine 
conditioning, 


Engine inlot propel- | Soo figures | Sco figuros | Soo figures 
lant condition at on= | 2-7 and a-7 and 2-7 and 
gine start 3-9. 2-9, 2-0, 


Sco figures 
a-7 and 
2-9, 


Figure 3-68, Engine Condittoning Before Launch (Sheot 2 of 4) 


3-246 


Section Il 


R-3825-1B 


SIB Vehicle SV Vehicle 


SIVB Stage 
Procedure 


FUEL SYSTEM 
CONDITIONING 


Propollant in engine | 1/2 hour 
system before start | minimum 


Duration of fuel 


circulation: 
Total § minutes 
minimum 
With subcooled 3 minutes 
liquid at engine minimum 
Inlet before en- 
gino start 
Circulation 0.9 to 2,0 
flowrate lb/seo 


Engino intot propel- | Sco figures 
lant condition at on~ | 2-7 and 
gino start 2-0, 


Figure 3-68. Engine Conditioning Before Launch (Sheet 2 of 4) 
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SIVB-Stage 
Second Start 


SIVB-Stage 
Fist Start 


SII Stage 


1/2 hour 
minimum 


1/2 hour 
minimum 


3 minutes 
minimum 


5 minutes 
minimum 


6 minutes 
minimum 


3 minutes 
minimum 


3 minutes 
minimum 


3 minutes 
minimum 


3 minutes 
minimum 


0,0 to 2,0 
lb/sec 


0,9 to 2.0 
lb/sec 


0,9 to 2.0 
lb/seo 


Seo figures 
2-7 and 
2-9, 


See figures 
2-7 an 
2-9, 


Seo figures 
2-7 and 
2-9, 


Remarks 


The engine 
fuel-system 
fuel suction 
line, fuel 
pump, main 
high-pressure 
fuel duct’to: 
MFY, and GG 
fuel line to’; 
fuel bleed line 
connection will 
be conditioned, 


Rofer to R-3826-1 
for Information 
on bleed flow 
during engine 
conditioning, 


Procedure 


R-3826- 1B 


eae aaa 


sv Vette 
SIVB Stage | SI Stage | SIVB-Stage | SIVB-Stage 
First Start | Second Start 


OXIDIZER SYSTEM 


CONDITIONING 


Propellants in en- 
gine system before 


start 


3 minutes 
minimum 


1 hour 
minimum 


1 hour 


3 hours 
minimum 


minimum 


Duration of oxidizer 


circulation: 


Total 


With subcooled 
Hquld at engine 
inlet before cn- 
gine start 


Cirnulation 
flowrats 


Engine Inlot 

. propellant von- 
dition at engine 
start 


| 


Oxidizer ‘circulation flowrate and duration must bo 
sufficient to obtain temperature of 3° F subcooled 
or colder (figure 2-8) in oxidizer high-pressure 
duct before engine start (measured at instrumonta- 
tion port POTS), 


3 minutos 
minimum 


3 minutes 
minimum 


3 minutes 
minimum 


3 minutos 
minimum 


Oxidizer olroulation flowrate must be sufficient 
to obtain tomperature of 3° F subcooled or colder 
(figure 2-8) in oxidizer high-pressure duct before 
Sas start (measured at Instrumentation port 


Seo figuros | Sco figures] Soo figuros 
2-6 and 2-6 and 2-6 and 
2-7, 2-7, 


Son figures 
4-6 and 
2-7, 


Figure 8-68, Engine Conditioning Bofore Launch (Sheet 3 of 4) 


Section TT 


Remarks 


The engine oxi- 
dizer syatem. 
oxidizer suction 
line, oxidizer » 
pump, main high- 
ay Ay oxidizer 
duct to MOY, and 
GG oxidizer line 
to oxidizer bleed 
line connection 
will be condi- 
tioned, 


Rofer to R-3826-1 
for information 
on bleed flow 
during engine 
conditioning. 
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Section II 


SIB ste Vehtole | 


SIVB Stage STI Stage 


Procedure 


START TANK 
CONDITIONING 


Condition at engine 
atart: 


Hydrogen pressure 
and temperature 


HELIUM TANK 
CONDITIONING 


Condition at engine 
start; 


Holjum prassure 2, 800- 


3,460 paia 


Holium tompera- 
ture 


tank con- 
ditioning. 


Figure 3-58, Engine Conditioning Before Launch (Sheot 4 of 4) 
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R-3825-1B 


See figure 


ditioning. 


SV Vehicle 


SIVB-Stage 
First Start 


Sce figure 
2-1 


2, 800- 
3,460 psia 


Helium tem- 
poraluirg 
must b 

i Baie 
4 temperature 


ditioning. 


SIVB-Stage 
Second Start 


Values estab- 


lished by con-]. 


ditions within 
engine system 
after com- 
pleted firing 
duration of 
160 seconds 
followed by 

a 1-1/2 to 6- 
hour coast in 
earth orbit, 


Values estab- 
lished by con- 
ditions within 
ongine system 
after com- 
ploted firing 
duration of 
160 seconds 
followed by a 
1-1/2 to 6- 
hour const In 
earth orbit, 


Remarks 


R-3625-1B 


NOTE 


The start tank vent-and-relief valve 
may start to relicve at a low flow- 
rate at 1,250 psia, The pressure 
at which rellef ocuurs may differ 
from valve to valve but the valve 
must be capable of maintaining the 
start tank pressure between 1, 260 
and 1,400 psia under conditions that 
permit normal warmup of the start 
tank gas, Relief valve performance 
may vary due to normal variations 
in relief valve operating character- 
istics and the heat input. 


e, After pressurizing engine helium and 
start tanks to specified Units, make sure he- 
lium tank and start tank fill chuck valves have 
sented by monitoring tank instrumentation, 
Tank pressures must remain with requirements 
of figure 3-57 or 3-58, 


CAUTION 


If the engine start tank yent-and- 
relief valve does not function, as 
indicated by no reduction in start 
tank prossure, proceed Immadi- 
ately to omorgency procedures of 
paragraph 3, 6,6, Ovorprossuriza- 
tion of the start tank cin result in 
damage to the engine or stage. 


f. If start tank pressure exceods a maximum 
valuo of 1,400 psin, immediately vent start 
tank to a safo pressure lovel (below 1,400 
pain) by opening ongino start tank vent-and- 
roliof valve. 


3.5.5 ENG S ANK EMERGENCY 
PRE » This procedure is to 
be used only when the capability for venting the 
start tank by use of tho start tank vent-and- 

rellof valve fails. 


n. Maintain continious monitoring of all 
stage/engine instrumentation. 


Section II 
Paragraphs 3, 5, 5 to 3, 5,8 


b, Immediately terminate start tank fill (all 
engines on SII stage), 


c, Energize start tank emergency vent valve. 
When start tank pressure has decreased to zero, 
deenergize start tank emergency vent valve, 


d, On SII stage, vent all unaffected engine 
start tanks using start tank vent-and- relief 
valves, 


3, 8,6 CONDITIONING ENGINE FOR STATIC 
TEST. To provide a successful engine start, 
condition engine as outlined in figure 3-57, 


3, 6,7 CONDITIONING ENGINE BEFORE 
LAUNCH, To provide a successful engine siart, 
condition engina as outlined in figure 3-68, 


3,5,8 DRYING UNINSTALLED ENGINE, Tho 
drying procadures can be used to dry each sys- 
tom or the complete engine system, as required. 
When drying the complete ongine system, the 
drying sequence requiroments of section I must 
bo observed, If tast equipment is boing used In 
subsequent drying procedures, it 1s not necos- 
sary to secure the test equipment, The start 
tank vont valve control cavity, mainstage OK 
pressure checkout line, and propellant and 
oxidizer turbine bypass valvo linkage housings 
aro isolated systems; drying may be accom- 
plished at any time during the coniplete engino 
systom drying sequence, During the drying 
procedure, all actuations and deactuations of 
tho helium regulator assembly and tho pressure 
levels of cach operation must be revorded in 

tho Engine Log Book, Hollum Rogulntor Assom- 
bly Operation Record, Connections disturbed 
during engine drying procedures must be leak 
tosted during subsequent ongine leak and function 
testing. Test equipment is listed In figure 3-69. 
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Cad 


Section II 


Part Number 


G1037 
G3106 


9016713 


9016724 


9017373 


9017274 


9018840 


7018843-11 


9020266 


9026400-11 


9025419 


9022750-11 


9024612-91 
(A61) and 
9024512-101 
(A564) 


R-3826-1B 


Nomenclature 


Electrical Checkout Console 
Pneumatic Checkout Console 


Turbopump Inlet Ducts Test 
Plate Kit 


Customer Connection Test 
Plate Kit, 5/8-inch 


Customer Connection Test 
Plate Kit, 5/8-inch 


Customer Connection Test 
Plate Kit, 5/8-inch 


Customer Connection Test 
Plate Kit, 1/2-inch 


Customer Connection Test 
Plate Kit, 6/8-inch 


Customer Connection Test 
Oxidizer Tank Pressurization 
Plate Kit 


P/A Purge Valve Test Plate 
Kit 


Fuel Pump Leak and Flow 
Adapter Kit 


Start Tank Discharge Valve 
Adapter Set 


Cable Adapter 


Use 


Supplies electrical power to engine 
components. 


Supplies regulated pneumatic pressure 
to engine components. 


Sens oxidizer and fuel inlet ducts and 
provides connections for pneumatic 
purge and pressure monitor. 


Seals start tank vent valve control 
customer connect and provides connec- 
tion for actuating valve during system 
drying. 


Seals start tank customer connect 
and provides purge port for system 


drying. 


Seals helium tank fill customer con- 
nect and provides pressurization port 
for system drying. 


Seals oxidizer bleed line customer 
connect and provides connection for 
purge during drying GG propellant 
lines. 


Seals $iftge manifold and thrust cham- 
ber jacket purge customer connections 
and provides purge port for system 
drying. 


Seals hydrogen tank presstitization 
customer connect and provides purge 
port during gaseous refill check valve 
drying. 


Seals and provides connection on STDV 
outlet flange during start system drying. 


Used to purge and monitor gages duy- 
ing fuel pump drain customer-connect 
drying. 


Seals outlet flange of STDV during 
start system drying. 


Corinects Electrical Checkout Console 
G1037 to engine cables. 


Figure 3-59. Test Equipment for Drying Urinstalled Engine (Sheet 1 of 2) 
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R-3825- 1B 


Section II 


Part Number 


NA5-27093TP208 and 


NA5-27093T P28 1 


NA5-27093TP212 


NA5-27093TP213 


9019960 


9019968 


9025826 


EWR120666 


Nomenclature 


Glectrical Cable 
Electrical Cable 
Electrical Cable 


Humidity and temperature 
measuring equipment with a 


3-42 percent relative humidity 


range of 80° F, anda -20° to 
+140° F temperature range 
(Hydrodynamics, Inc, or 
equivalent). 


Vatuuni pump capable of ob- 
taining vacuum requirements 
of figure 1-12 (No, 54960, 

Van Waters and Rogers, Inc). 


Gage or monometer (must be 


accurate to 41 millimeter at 
required vacuum condition). 


Start tank liquid refill line 
test plate 
Start tank gaseous refill line 


test plate 


Vacuum Manifold 


_ Spacer 


Shutoff Valves (3 required) 


Use 


geeromennpn gte e  nnh SS PA 


Connects Electrical Checkout Console 
G1037 to engine cables. 


Consists of a facility jumper cable for 
Electrical Checkout Console G1037, 


Provides power for Pneumatic Check- 
out Console G3106. 


Measures relative humidity and tem- 
perature of exhaust gases during 
engine drying. 


Evacuates moisture-laden gases from 
component. 


Seals and ptovides connection on liquid 
refill {{ne during drying of start sys- 
tem and on GG valve opening control 
port during drying of GG control valve 
and GG propellant lines. 


Seals and provides connection on gase= 
ous refill line and heat exchanger oxi- 
dizer supply Hne during drying. 


Interconnects start system cumponents 
and drying equipment during start 
system drying. 


Placed between STDV swing gate check 
valve ~ +d sept .e sure STDV body 
cavity in -. .used to vacuum during 
drying. 


To control vacuum draw and gas flow 
from drying cquipment and vacuum 
manifold. 


Figure 3-69. Test Equipment for Drying Uninstalled Engine (Sheet 2 of 2) 


Change No. 


9 - 15 March 1975 3-261 


Section III 
Paragraphs 3.6.8.1 to 3. 6.8.2 


3.6.8.1 Preparing Pneumatic and Electrical 
Consoles, Helium and nitrogen used for drying 
must conform to the requirements in section II. 
Gaseous nitrogen (preferred for drying) or gas- 
eous helium can be used for drying the engine. 
If gaseous nitrogen {s used in the pneumatic 
system, the pneumatic system must be purged 
using the pneumatic system drying procedure. 


a. Supply the following regulated electrical 
and pneumatic sources to ground support equip- 
ment: 


(1) 24-30 vdc, 15 amperes, to Electrical 
Checkout Console G1037, 


(2) Gaseous tiitrogen or gaseotts helium 
(refer to section II) capable of supplying a mint- 
mum of 1,000-psig regulated pressure to Pneu- 
matic Checkout Console G3106, Air conforming 
to the requirements of MSFC-PROC-404 is an 
neceptable alternate-drying agent for gaseous 
nitrogen. 


b. Prepare and connect electrical checkout 
console and pneumatic checkout console to 
engine as follows: 


(1) Make sure all consoles, engine, and 
engine handler are grounded to a common 
ground, 


CAUTION 


Engine power must not be turned on 
when the spark igniter cables are 
disconnected, since damuge to equip- 
ment can result. 


(2) Make sure all switches and circuit 
breakers are ijn off, neutral, or deenergized 
position. 


(3) Make sure that all pneumatic regulators 
are in off or closed position. 
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(4) Remove covers and closures, 18 nec- 
essary, and make electrical and pneumatic 
connections as shown in figure 3-60, 


c. When preparing electrical consoles for 
drying fuel system, oxidizer system, start 
system, turbine and exhaust system, engine 
pneumatic system, or complete engine system, 
position switches on electrical checkout console 
as follows: (COMPONENT TEST light on EN- 
GINE TEST/MONITOR panel comes on. Dis- 
regard all other lights. ) 


(1) PRE-VALVES on SIMULA'TOR pane? to 
CLOSED. 


(2) FACILITY READY on SIMULATOR 
panel to FACILITY READY. 


(3) TEST/FIRE SELECT on GROUND RE- 
LAY panel to OK TO TEST. 


(4) Test selector on ENGINE TES?T/ 
MONITOR panel to COMPONENT TEST. 


(5) ENGINE GROUND POWER on ENGINE 
CONTROL panel to ON. 


3,6,8.2 Drying Thrust Chamber Jacket. 


au. Prepare pneumatic checkout console 
(pe sagraph 3. 5, 8. 1) 
NOTE 
Pneumatic supply to engine pneu- 
matic system is not required for 
drying thrust chamber jacket. 


b. Remove the following engine closures: 


(1) Thrust chamber exit closure. (Allow 
clostire to partially cover exit. ) 
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(2) HYDROGEN TANK PRESSURIZATION 
customer connect. 


c. Install test plate 9020222-11 from plate 
kit 9018843-11 on THRUST CHAMBER JACKET 
PURGE. 


d. Use a tee fitting and connect pressure 
hoses from 0-1,000 PSI SUPPLY OUTLET and 
0-600 PSI! MONITOR INLET on pneumatic 
checkout console to test plate 9020222- 11. 


e. Using humidity and temperature measur- 
ing equipment (figure 3-59), place sensor in 
thrust chamber at injector. Do not allow sensor 
to touch injector or thrust chamber walls, 

Place indicator as close as possible to thrust 
chamber exit, to permit switching from humidity 
to temperature measurenient. 


Figure 3-60. Electrical and Pneumatic Connections for Drying Uninstailed Engine 


{. Turn on facility supply (1,000 psig mini- 
mum) to pneumatic checkout console. 


g. Adjust pressure on PNEUMATIC SUPPLY 
PANEL (0-1, 000) to maintain a maximum of 85 
psig on PNEUMATIC MONITOR PANEL (0-600). 


h. Continue purge until indicated humidity {ts 
within Hmits of figure 1-13. 


i. Decrease presstite to zero on PREUMATIC 
SUPPLY PANEL (0-1, 000). 


j. Remove hoses and test plate from THRUST 
CHAMBER JACKET PURGE customer connect. 
Remove humidity and temperature measuring 
equipment. 
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Paragraph 3. 5, 8.3 


k, Install'protective closures on HYPROGEN 
TANK PRESSURIZATION THRUST CHAMBER 
JACKET PURGE customer connects and thrust 
chamber exit. 


1. Secure pneumatic ciieckout console if no 
further drying is to be performed (paragraph 
3. 5, 8.17). 


3.5.8.3 Drying Fuel System, The turbopurap 
inlet duct support must be installed during dry- 


ing of the fuel system. Helium regulator actu- 
ations performed during fuel system drving 
must be recorded, 


a. Prepare pneumatic and electrical con- 
soles (paragraph 3. 5. 8. 1). 


b. Remove the following engine closures: 


(1) Thrust chamber exit closure. (Allow 
closure to partially cover exit. ) 


(2) Oxidizer turbine seal drain. 


(3) Oxidizer pump seal drain at thrust 
chamber exit. 


(4) Intermediate seal purge. 


NOTE 


The test plate inlet port is orificed, 
requiring purging through the test 
plate monitor port. 


c. Remove fuel inlet duct closure, and 
install test plate 9019858 from test kit 9016713 
on fuel pump inlet duct. Install pressure cap 
on inlet port. 


d. Use a tee fitting and connect presstire 
hoses from 0-1,000 PSI SUPPLY OUTLET and 
0-60 PSI MONITOR INLET to monitor port on 
test plate 9019658. 
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e. Remove closure, and tape a plastic bag 
over FUEL BLEED LINE customer connect, 
Cut a holo in plastic bag, and insert humidity 
and temperature sensor. (See figure 3-69. ) 
Do not allow sensor to touch flanges or walls of 
bleed Ine. Vent plastic bag to atmosphere. 


f. Adjust pressure on PNEUMATIC SUPPLY 
PANEL (0-1, 000) to 30 +5 psi on PNEUMATIC 
MONITOR PANEL (0-60) gage. 


g. Continue purge until humidity is within 
limits of figure 1-13. 


h. Decrease pressure on PNEUMATIC SUP- 
PLY PANEL (0-1, 000) to zero. 


i, Remove humidity and temperattire sensor 
and plastic bag from FUEL BLEED LINE cus- 
tomer connect. Install protective closure. 


j. Install hunifdity and temperature measur- 
ing equipment. Place sensor in thrust chamber 
at injector. Do not allow sensor to touch injec- 
tor or thrust chamber walls. Place indicator 
as close as possible to thrust chamber exit to 
permit switching from humidity to temperature 
measurement, 


Operation 


k. Position the fol- 
lowing switches on 
electrical checkout 
console to ON: 


Result 


(1) HELIUM HELIUM CON- 
CONTROL on ENGINE TROL light comes 
TEST/MONITOR on. 
panel), 


IGNITION PHASE 
CONTROL light 
comes on. 


(2) IGNITION 
PHASE CONTROL 
ENGINE TEST/ 
MONITOR panel. 
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Operation Result 

(3) MAINSTAGE MAINSTAGE CON- 
CONTROL on ENGINE TROL light comes 
TEST/MONITOR on. 
panel. 


1. Adjust pressure on PNEUMATIC SUPPLY 
PANEL (0-3, 000) to 225-260 psig. 


m. - Adjust pressire on PNEUMATIC SUPPLY 
PANEL (0-1, 000) to 30 +6 psi as indicated on 
PNEUMATIC MONITOR PANEI. (0-60). 


n. Continue purge until humidity {a within 
limits of figure 1-13, 


o. Decrease pressitre on PNEUMATIC SUP- 
PLY PANEL (0-1, 000) to zero. 


p.. Position the fol- 
lowing switches on the 
electrical checkout 
console to OFF. 


(1) MAINSTAGE MAINSTAGE CON- 
CONTROL on ENGINE TROL light goes 
TEST/MONITOR panel. oft. 


IGNITION PHASE 
. CONTROL light 
goes off, 


_ (8) 1dNITION 
PHASE CONTROL on 
ENGINE TEST/ 
MONITOR panel. 


q.. Redd preasure on PNEUMATIC SUPPLY 
PANEL (0-3,000) to zero. Allow pneumatic 
system to vent. 


HELIUM CONTROL 


r, .When presstre in 
light goes off. 


* pneumatic system has 
vented, position HE- 
LIUM CONTROL switch 
on ENGINE TEST/ 
MONITOR panel to OFF. 


8. If nitrogen wad used in pneumatic system, 
dry pietinalia system unless complete engine 
drying is belrig performed, (Refer to para- 
graph 3, 6,8. 13.) 
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t. Disconnect pressure hoses from test plate 
9019858, remove test plate from fuel pump inlet 
duct, and remove humidity indicator from thrust 
chamber, 


u. If no further drying is to be performed, 
install desiccant and closure on fuel pump inlet 
duct, 


v. Install protective closures removed In 
step b. 


w. Seoure pneumatic and electrical consoles 
if no further drying is to be performed (para- 
graph 3. 6,8, 17), 


3.6.8.4 Drying Fuel Pump Drain Customer 
Connect, 


a, Prepare pneumatic checkout console 
(paragraph 2. 8,8, 1), 


NOTE 


. ae bas fhe yall : Fraben 
Pnettiniatic supply to the engine 
pnetimatic system is not required 
for drying the fuel pump drain cus- 
tomer connect, 


b. Remove closure from fuel turbine seal 
drain line. 


c. Rem ove plug from fitting in ‘fuel pump 
drain line, and fiistall adapter 9026420 from 
adapter kit 9025419, 


d. Use a ted fittlig aid contdalPresalire 
hoses from 0-100 PSI SUPPLY OUTLET and 
0-600 PS! MONITOR INLET on pneumatic 
checkout console to adapter 9026420. 


e. Rentové fuel inlet duct closure, and install 
test plate 9010868 from plate kit 9016713 on fuel 
pump inlet duct. Make sure pressure cap is 
installed on inlet port. 


f.. Connect a pressiire hose from 0-60 PSI 
MONITOR INLET on pneumatic checkout console 
to test plate 9019858 on fuel pump inlet duct. 
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Paragraph 3. 6.8.6 


g. Remove closure, and tape a plastic bag 
over FUEL PUMP DRAIN customer connect. 
Cut a hole In plastic bag, and insert humidity 
and temperature sensor (figure 3-69). Do not 
allow sensor to touch flanges or walls of drain 
line. Vent plastic bag to atmosphere. 


CAUTION 


Exceeding 30 psig in the fuel pump 
can result in damage to the engine. 


h. Adyiat pregsiité'on PNEUMATIC SUPPLY 
PANEL (0-100) to fndlnti{n 40-60 palg on 
PNEUMATIC MONITOR PANEL (0-60). Do not 
exceed 30 psig on PNEUMA'TIC MONITOR 
PANEL (0-60). Maintain 30'psig by venting 
excess presstiré using BLEED valve on PNEU- 
MATIC MONITOR PANEL (0-60). 


i, Continue purge until indicated humidity 1s 
within limits of figure 1-13, 


j. Decrease pressure on PNEUMATIC SUP- 
PLY PANEL (0-100) to zero. 


k, Remove hoses arid adapter from fuet 
pump drain line. Install plug and torque plug 
to 65-70 in-lb. Refer to R-3825-3 for handling 
and installing seal (Naflex). 


1. Remove test plate frdin fuel infet duct, 
and remove bag and humidity and temperature 
sensor from FUEL PUMP DRAIN customer 
connect. 


m, Install protective closures on fiel inlet 
duct, fuel turbine seal drain line, and FUEL 
PUMP DRAIN customer connect. 


n, Secttire pneumatic checkout console if ho 
further drying {s to be performed (paragraph 
3, 5.8, 17). 


3.6.8.5 Drylig Oxidizet Feed System, The 
turbopump Inlet duct support must be installed 
during drying of the oxidizer feed system. 
Helium regulator actuations performed during 
drying of the oxidizer feed system must be 


recorded, 
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a. Prepare pneumatic and electrical con- 
soles (paragraph 3, 5,8, 1), 


b. Remove the following engine closures: 


(1) Thrust chamber exit closure. (Allow 
closure to partially cover exit. ) 


(2) Oxidizer turbine seal drain. 


(3) Oxidizer pump seal drain at thrust 
chamber exit. 


(4) Intermediate seal purge. 
NOTE 
Tho test piate Inlet’ port is’oriticed, 


requiring purging through the test 
plate monitor port. 


c. Remove oxidizer {niet dict sfobtire, in- 
stall test plate 9019868 from kit 9016713 on 
oxidizer pump inlet duct. Make sure pressure 


cap is installed on inlet port of test plate. 


: omen fAAM ety ates ae gos ete 
d. Use d tee filing and ecniect pressure. 
hoses from .0<1,000 PSI SUPPLY OUTLET and 
0-60 PSI MONITOR INLET to monitor port on 
test plate 9019868, 


e. Retioye closlird, and lape a'plast{d bag 
over LOX BLEED LINE clistofiet donnedts Cut 
o hole in plastic bag and insert humidity and 
temperature sensor (igure 3-69), Do not allow 
sensor to touch flanges or walls of bleed I{ne. 
Vent plastic bag to atmosphere. 


f. -Adjust présaare on PN EUMATIC SUPPLY 
PANEL (0-1, 000) to 30 46 psi as Indicated on 
PNEUMATIC MONITOR PANEL (0-60). 


g. Continue purge until indictited humidity is 
within limits of figure 1-13. 


h. Dedtetse pressure on PNEUMATIC SUP- 
PLY PANEL (0-1, 000) to zero, and remove 
plastic bag and humidity indicator from LOX 
BLEED LINE customer connect. 


R-3826-1B 


i, Install protective closure on LOX BLEED 
LINE customer connect. 


J. Install humidity'‘and temperature measur- 
ing equipment in thrust chamber, Place sengor 
in thrust chamber at injector, Do not allow 
sensor to touch injector or thrust chamber 
walls, Place indicator as close as possible to 
thrust chamber exit to permit switching from 
humidity to temperature measurement. 


Operation Result 
k. Poaltton the fol- 
lowing switches on elec- 
trical checkout console 
to ON: 
(i) HELIUM CON- HELIUM CONTROL 


TROL on ENGINE 
TEST/MONITOR 
panel. 


(2) IGNITION 


light comes on. 


) ob abadedhe de. 
IGNITION PHASE 


PHASE CONTROL CONTROL light 
ENGINE TEST/ comes on. 
MONITOR panel. 


(3) ‘MAINSTAGE MAINSTAGE CON- 
CONTROL on ENGINE TROL light comes 
TEST/MONITOR panel. on. 


lL, Adjust pressure on PNEUMATIC SUPPLY 
PANEL (0-3, 000) to 225-260 paig. 


‘m. Adjust} regatire on PNEUMATIC SUP- 
PLY PANEL (0-1, 600) to 30 +6 psi as indicated 
on PNEUMATIC MONITOR PANEL (0-60). 


n. Continue purge uitil indicated humidity is 
within limits of figure 1-13. 


o. Decrease pressure on 0-1,600 PNEU- 
MATIC SUPPLY PANEL to zero. 


pir positon MAIN- MAINSTAGE CON- 
STAGE CONTROL TROL light goes 
awitch on ENGINE off. 
'TEST/MONITOR 


panel to OFF. 
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wee ti hi ergts ty erie ak tea 

Re dys presstire on PNEUMATIC SUPPLY 
PANEL (0-1, 000)'to 30 46 psig as indicated on 
PNEUMATIC MONITOR PANEL (0-60). Con- 
tinue purge until indicated humidity is within 
Hints of figure 1-13. 


r.. Decrease pressure on PNEUMATIC SUP- 
PLY PANEL (0-1, 000) to zero. 


(s, Positloh IGNITION 
PHASE CONTROL switch 


on ENGINE 'rES'T/ 
MONITOR panel to OFF. 


Result 


date ci 
IGNITION PHASE 
CONTROL light 
goes off, 


“te Decrease pressure én PNEUMATIC SUP- 
PLY PANEL (0-3, 000) to zero. Allow pressure 
in pneumatic system to vent. 


HELIUM CONTROL 
light goes off. 


u.. Whérl Biésaure in 
pnélimatid ‘syaténd ‘has 
vented; positlol HE- 
LIUM CONTROL switch 
on ENGINE TEST/ | 
MONITOR panel to OFF, 


y. If nitrogen ‘was used In pnélinatic system, 
dry pneumatic system unless complete engine 
drying is being’ performed. (Refer to para- 
graph 3. 6.8, 13. ) 


w. RetnoVe hose and test plate trom oxidizer 
puinp inlet dict. Remove humidity and temper- 
ature measuring equipment from thrust chamber, 


x. It io tdithet drying 18 to be performed, 
install protective closure and desiccant on oxi- 
dizer pump inlet duct. 


y. tnstall protective closures removed in 
step b. 


z. Sectire pieumatic and electrical consoles 
if no further drying is to be performed (para- 
graph 3. 6.8.17). 
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Paragraphs 3. 6.8.0 to 3.6.8.7 


: fir . . 8 rong ro an sree ne a 
3.6.8.6 Drying Oxidizer Pump Primiiy’Seal 
Drain Customer Connec engines Incorporating 
MDs01, MD302, MD3823, or MDa2u Change), 


a. Prepare pneumatic checkout console 
(paragraph 3, 5. 8. 1). 


NOTE 


Pneumatic supply to the engine, 
pheumatic system is not required 
for drying the oxidizer turbopump 
primary seal drain customer con- 
nect, 


b. Install test plate 9020222 11 from kit 
9018843-11 on engine OXIDIZER PUMP PRI- 
MARY SEAL DRAIN customer connect, 


eo. Conheut a pressure hose from 0-100 PSI 
SUPPLY OUTLET on pneumatic checkout con- 
sole to test plate 9020222-11. 


d. Rethove closure, and fae a plastic bag 
over oxidizer puiip seal drain {ine at thrust. 
chamber exit, Cut a hole in plastic bag, and 
insert humidity and temperature sensor. Do 
not allow sensor to tottch flanges or walls of 
drain line. Vent plastic bag to atmosphere. 


e patel jitessure on PNEUMATIC SUPPLY 
PANEL (0-100) to 30 +5 psig. 


tf. Continue purge until indicated humidity is 
within limits of figure 1-13. 


go. Decrease pressure to zero on 0-100 
PNEUMATIC SUPPLY PANEL. 


hs Remove test plate from OXIDIZER PUMP 
PRIMARY SEAL DRAIN customer connect, and 
remove bag and humidity and temperature 
sensor from oxidizer pump seal drain line. 


i, Install protective closured on oxidizer 
pump seal drain tine and OXIDIZER PUMP 
PRIMARY SEAL DRAIN customer connect. 
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j. Secure pneumatic checkout console if no 
further drying is to be performed. (Refer to 
paragraph 3. 6, 8. 17.) 


3.6.8.7 Drying Start System, When performing 
this procedure, the following purge sequence 
must be observed: (1) start tank Itquid refill 


line, (2) start tank gaseous refill line, and (3) 
start tank initial fill line. 


a. Prepare pneumatic checkout console (para- 
graph 3. 5.8. 1). 


NOTE 


Pneumatic supply to the engine 
pneumatic systent {s not required 
to dry the start system. 


b. Install test plate 0040874 front plate kit 
9017273 on START TANK INITIAL FILL cus- 
tomer connect. Torque bolts to 61-75 in- 1b. 


ou. Install test’ plate 0020249 °troni plate ft 
9016724 on START TANK VENT VALVE CON- 
TROL customer connect, and torque bolts to 
61-75 in-lb. Connect a pressttre hose from 
0-1,000 PSI SUPPLY OUTLET to test plate. 


d, Disdonnect start tank Mquid refilt tine at 
flange connection to ASI lower fuel line. Re- 
move and retain seal. 


CAUTION 


Installation of teat plate without seal 
can damage protruding orifice in 
start tank refill line. 


e. Install test plate 9025853 from kit 
9019969 on start tank liquid refill line. Torque 
nuts to 61-765 in-Ib. 


f. Disconnect start tank gaseous refill Mite 
at thrust chamber injector fuel manifold. Ob- 
serve position of bracket 502829 for reinstalla- 
tion. Remove and retain seal. 
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g. Install test plate 9025871 from kit 
9010968 on start tank gaseous refill line. 
Torque nuts to 61-75 in-lb. 


h. Remove bolts and washers that secure 
STDV discharge hose to STDV. Disconnect 
hose and remove seal. Secure hose, as neces- 
sary, to support hose and to obtain clearance 
to install test plate. 


i. Install protective cover on open flange of 
STDV discharge hose. 


j. Install spacer EWR129666 between STDV 
swing gate and gate sealing surface. Be ex- 
tremely careful to prevent damage to sealing 
surfaces, 


k, Obtain test plate 9022752 and the following 
f from STDV adapter set 9022750-11: 


(1) Seal RD261-3010-0070. 
(2) Eight bolts NAS1006-29A. 
(3) Eight washers RD153-5004-0006, 


1. Install test plate 9022752 on outlet flange 
of STDV with bolts and washers from STDV 
f adapter set 9022750-11. Torque boits to 
262-308 in-Ib. 


m. Remove bolts and washers thal secure 
drain line to STDV (port E), Install test plate 
If 90256399 from test plate kit 9025400-11 between 
drain line flange and valve drain port. Be 
careful to prevent distortion of line, Torque 
A bolts to 41-45 in-tb. 


NOTE 


Steps n through aa purge dry the 
start system. 


n. Connect a pressure hose from 0-100 PSI 
SUPPLY OUTLET to test plate installed on 
start tank liquid refill line. 
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o. Remove closure, and tape a plastic bag 
over START TANK VENT & RELIEF VALVE 
DRAIN customer connect. Cut 2 hole in plastic 
bag, and Jnsert humidity and temperature 
sensor. Do not allow sensor to touch flanges 
or walls of customer connect line. Vent plastic 
bag to atmosphere, 


Operation Result 


Start-tank vent 
valves opens. 


p., Adjust pressure on 
PNEUMATIC SUPPLY 
PANEL (0-1, 000) to 
250 +25 psig. 


q. Adjust pressure on PNEUMATIC SUPPLY 
PANEL (0-100) to 50 45 psig. 


r, Continue purge until indicated humidity 
is within limits of figure 1-13, 


s, Decrease flow on PNEUMATIC SUPPLY 
PANEL (0-100) to zero. When all flow has 
vented, decrease pressute on PNEUMATIC 
SUPPLY PANEL (0-1, 000) to zero. 


t. Disconnect pressure hose from test plate 
installed on start tank quid refill line and in- 
stall pressure cap on test plate. 


u. Connect pressure hose from 0-100 PSI 
SUPPLY OUTLET to test plate installed on 
start tank gaseous refill line. 


v. Repeat steps p through s. 


w. Disconnect pressure hose from test plate 
installed on start tank gaseous refill line, and 
install pressure cap on test plate. 


x. Connect pressure hose from 0-100 PSI 
SUPPLY OUTLET to test plate 9020274 on 
START TANK INITIAL FILL customer connect. 


y. Repeat steps p through s. 


z. Disconnect pressure hose from test plate 
9020274 on START ‘TANK INITIAL FILL cus- 
tomer connect, and install pressure cap on test 
plate. 
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nq. Close shutoff valve in vacuum monitor 
gage Une (if installed), open shutoff valve be- 
tween pressure hose and vacuum mantfold, and 
adjust pressure on PNEUMATIC SUPPLY 
PANEL (0-100) to 2 psig maximum to backfill 
start system with helium, 


ar. Close shutoff valve between pressure 
hose and vacutin manifold; then decrease pres- 
sure on PNEUMATIC SUPPLY PANEL (0-100) 
to zero and vent, 


as. Decrease pressure on PNEUMATIC 
SUPPLY PANEL (0-1, 000) to zero. 


NOTE 


During subsequent operations, all 
openings in the start system must 
remain capped eXcept when making 
required connections, Once re- 
assembly of the start system is 
begun, it must be completed as 
svon as possible to minimize con- 
tamination by moisture. 


at, Disconnect vacuum lines from test plates. 
Install protective cap on test plate immediately 
after disconnecting line from each test plate. 


nu. Disassemble and remove vacuum hard- 
ware, 


av. Remove test plate from start tank gase- 
ous refill line. Using new seal, connect refill 
line to thrust chamber injector fuel manifold 
flange. Using bolts RD111- 1009-3428, install 
bracket 502829 in same location as before 
removal, Torque bolts to 43-47 in-lb, and 
safetywire, as required. 


aw. Remove test plate from start tank lqiid 
refill line. Using new seal, connect refill line 
to ASI lower fuel line. Torque bolts to 52-58 
in-lb, and safetywire. 


CAUTION 


During removal of spacer, extreme 
care must be taken to prevent dam- 
age to sealing surfaces. 


Section I! 
Paragraph 3, 5, 8, 8 


ax. Remove test plate 9022752 from STDV 
outlet, and carefully remove spacer from 
between STDV swing gate and gate sealing 
surfaces, 


ay. Remove protective closure from STDV 
discharge hose, install new seal, and connect 
hose to STDV with bolts and washers. Torque 
bolts to 314-316 in-lb, and safety wire. 


az. Remove bolts and washers that secure 
STDV drain line to STDV, and remove test 
plate. Install new seal, and connect drain line 
to STDV with bolts and washers. Torque bolts 
to 42-45 in-lb, and safetywire. 


ba. Reniove pressiire liose aid test plate 
from START TANK INITIAL FILL customer 
connect, and install protective closure. 


bb, Remove presste hose and test plate 
from START TANK VENT VALVE CONTROL, 
and install protective closure. 


be. Remove test plate trom START TANK 
VENT & RELIEF VALVE DRAIN customer 
connect, and install protective closure. 


bd. Remove plugs and packings from test 
plates, 


be. Install new packings MS28778-6 tubri- 
cated with sealing and antiseize compuund 
RBO140-005 (Rocketdyne) on burst diaphragms, 


bf. Reinstall burst diaphragm on test plates. 
Torque to 100-150 in-tb, and safetywire. 


bg. Secure pneumatic and electrical consoles é 
if no further drying is to be performed (para- 
graph 3.5.8. 17). 


3/5,8,8 Drying TdrBlie find Exhatlst syatei, 


All hellum regulator actuations performed dur- 
ing drying of the start tank and exhaust system 
must be recorded. 


a. Prepare pnetimatic and electrical consoles 
(paragraph 3.6. 8. 1). 
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b. Remove the following engine closures: 


(1) Thrust chamber exit closure. (Allow 
closure to partinily cover exit. ) 


(2) Oxidizer turbine seal drain. 


(3) Oxidizar pump seal drain at thrust 
chamber exit. 


(4) Fuel turbine seal drain. 


(5) Intermediate seal purge. 


Gi: Install ‘teat plate 9020274 tom plate kit 
9017273 on START TANK INITIAL FILL cus- 
tomer connect, and connect a pressure hose 
from 0-1,000 PSI SUPPLY OUTLET to test 
plate. 


d. Install teat plite 9020223 from plate kit 
9016724 on START TANK VENT VALVE CON- 
TROL customer connect, 


e. Remove closure from over START TANK 
VENT & RELIEF VALVE DRAIN customer 
connect. 


f, Install humidity and temperature sensor 
in thrust chamber at exhaust ports by suspend- 
ing sensor in a box or container, Position con- 
tainer to cover several exhaust ports. Do not 
allow sensor to touch thrust chatiber or exhaust 
ports, Place indicator as close as possible to 
thrust chamber exit to permit switching from 
humidity to temperature measurements. 


Operation Result 
g. Position the fol- 
lowing switches on elec- 
trical checkout console 
to ON: 
(1) HELIUM CON- HELIUM CONTROL 


TROL on ENGINE TEST/ 
MONITOR panel. 


light comes on, 


(2) MAINSTAGE MAINSTAGE CON- 
CONTROL on ENGINE TROL light comes 
TEST/MONITOR panel. on. 
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WARNING 


Failure to observe snfety require- 
ments of step h can result in injury 
or death to personnel. 


h. Clear personnel from immediate area of 
engine, or mnke sure personnel stand behind 
adequate safety barriers. Adjust pressure on 
0-3,000 PNEUMATIC SUPPLY panel to 376-425 
psig. 

Operation Result 

i, Position: MAIN- MAINSTAGE CON- 
STAGE CONTROL on TROL light goes 
ENGINE TEST/ off. 

MONITOR panel to 
OFF. 


J. Decrease pressure on FYNEUMATIC SUP- 
PLY PANEL (0-3, 000) to 226-260 psig. Per- 
sonnel may enter area. 


k. Position the fol- 
lowing switches to ON: 


IGNITION PHASE 
CONTROL light 


(1) IGNITION 
PHASE CONTROL on 


ENGINE TEST/ comes on, 
MONITOR panel. 

(2) START TANK — START TANKDIS- 
DISCHARGE CONTROL CHARGE CONTROL 


ENGINE TEST/ 
MONITOR panel. 


light comes on. 


CAUTION 


After start tank has beet pressurized, 
STDV must not be closed Until pres- 
stire has been reduced to'zero, Ifthe 
STDV slioitld be accidentally closed, 
the start tank must be vented as out- 
lined in steps t, u, and v before re- 
opening the valve, since damage to 
egulpment can result, 


L, Adjust pressute on PNEUMATIC SUPPLY 
PANEL (0-1, 000) untit purge flow is detected at 
thrust chamber exhatist ports. Do not exceed 
500 psi on REG SUPPLY PRESSURE gage. 
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m. Continue purge until indicated humidity 
is within limits of figure 1-13, 


Qneration Result 
n.: Poaltion’ “MAIN. MAINSTAGE CON- 

STAGE CONTROL TROL light goes 
switch on ENGINE on. 
TEST/MONITOR 
panel to ON. ‘Con- 
tinue purge until 
indicated humidity is 
vie limits of figure 

ez, 3, 


o. Decrease presuuve on PNEUMATIC SUP- 
PLY PANEL (0-1, 000) to zero. 


P..,, Position 'the fol- 
lowing switches on the 
electricttl checkout 
console to GFF: 


| ay’ gtAfer WANK 
DISCHARGE. CONTROL 
on ENGINE TEST/ 
MONITOR panel. 


START TANK DIS- 
CHARGE CONTROL 
light goes off. 


(a): “ahiision IGNITION PHASE 
PHASE CONTROL on CONTROL Light 
ENGINE TEST/ goes off. 


MONITOR panel. 


(3) MAINSTAGE MAINSTAGE CON- 
CONTROL on ENGINE TROL light goes 
TEST/MONITOR panel. off. 


‘q. .Decrease présastire on PNEUMATIC SUP- 
PLY PANEL (0-3,000) to zero. Allow pressure 
in pneumatic system to vent. ° 


HELIUM CONTROL 
Hight goes off. 


rr Wher pressure in 
pneumatic systein has 
verted; posltioH HE- 
LIUM CONTROL 
switch on ENGINE 
TEST/MONITOR 
panel to OFF. 
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Paragraph 3. 6.8.9 


s., Remove pressure hose and test plate from 
START TANK INITIAL FILL customer connect, 
and install protective closure. 


t. Remove presaure cap, and connect‘ pres- 
sure hose from 0-1,000 PSI SUPPLY OUTLET 
on pneumatic console to test plate 9020223 on 
START TANK VENT VALVE CONTROL cus- 
tomer connect. 


u. HR pressure on PNEUMATIC SUPPLY 
PANEL (0-1, 000) to 260 +26 psig. 


v. When all ‘start ‘tank | pressure has vented, 
decrease presstire on PNEUMATIC SUPPLY 
PANEL (0-1, 000) to zero. 


we Roineve ihsealke hose, at eat Diaka from 
START, TANK VENT VALVE’ CONTRO and 
install protective ‘closures 6i START TANK 
VENT VALVE CONTROL and START TANK 
VENT & RELIEF VALVE DRAIN customer 
connect, 


Xs If nilegen. was tised in pneiimattc system, 
dry pieumatle system unless complete engine 
dryirig ts belng performed, (Refer to para- 
graph 3. 6,8. 13. ) 


y. Remove huntidity and temperature meas- 
uring equipment from thrust chamber. 


z. Install protective closures removed in 
step b. 


aa, Sectire pieliatic and electrical consoles 
if no further drying 1s to be performed. (Refer 
to paragraph 3. 6,8. 17.) 


9.6.8.9 Drying Gas Generator and Propellant 
Lines, 


a. Prepare pneumatic checkout console 
(paragraph 3. 6,8. 1), 


NOTE 


Pnetinialle supply to the ergine 
pnetimatic system is not required 
for drying the GG vontrol valve 
and GG propellant lines. 


3-263 


Section III 


b. Install test plate 9020626 from plate kit 
9018840 on LOX BLEED LINE customer con- 
nect, 


c. Use.a tee fitting and connect pressure 
hoses from. 0-100 PSI SUPPLY OUTLET and 
0-60 PSI MONITOR INLET on pneumatic con- 
sole to test plate 8020526, 


d. Remove oxidizer inlet duct closure; install 
test plate 9019868 from kit 9016713 on oxidizer 
pump inlet duct, Make sure pressure caps are 
installed on ports of test plate. 


e. Disconnect mainstage contiol manifold 
trom GG control valve. Note position of bracket 
for reinstallation. Remove seal und retain. 


NOTE 


It may be ftecessary to discdiiect 
mainstage control manifold (inlet 
line) from fast-shutdown valve to 
obtain clearance to install test 
plate on GG control valve. 


f, Instill test plate 9026869 from) kit 
9019969 on GG control valve opening control 
port. Torque bolts to 41-46 in-ib, 


g Install protective closure on mainstage 
control manifold. 


h. Connect presstire hose from 0-1, 000 PSI 
SUPPLY OUTLET to test plate on GG control 
valve opening control port. 


1. Partially remove thrust chamber exit 
closure to allow flow of purge gases. 


j. Install hlimidity and teniperatiire sensor 
in thrust chamber at exhaust ports by sispend- 
ing sengor {na box or cofifdlitel, . Posttion con- 
talner to cover several exhatist porta, Do not 
allow sensor to tottch thst chamber or' exhaust 
ports. Place indicator as close as possible to 
thrust chamber exit to permit switching from 
humidity to temperature measurements, 


k, Adjust presatire on PNEUMATIC SUPPLY 
PANEL 0-1, 000) to 226-250 psig, 
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1, Adjust pressure on PNEUMATIC SUPPLY 
PANEL (0-100) to 30 +6 psi as indicated on 
PNEUMATIC MONITOR PANEL (0-60), 


m. Continue purge until indicated humidity is 
within limits of figure 1-13, 


rn, Decrease pressure on PNEUMATIC SUP- 
PLY PANEL (0-100) to zero. 


oO. Remove {ressure:hose and test plate 
9020526 from LOX BLEED LINE customer 
connect. Install protective closure, 


hg ei, nds GRA tae MR, sty Dates 
p. Remove test ‘plate 019868 from oxidizer 
pump filet dudt, and ihstall test plate on fuel 
pump inlet duct, Install protective closure on 
oxidizer pump inlet duct. 


q. Install test plate 9020626 (removed In 
step o) on FUEL BLEED LINE customer connect. 


r. Conneét pressute hoses trom 0-100 Pat 
SUPPLY OUTLET and 0-30 PSI MONITOR IN- 
LET on pneumatic checkout console to test plate 
9020626, 


tee st ot y . ee be - : : 
5, aah pressure on PNEUMATIC SUPPLY 
PANEL (0-100) to masitain 30 45 psig on PNEU- 
MATIC MONITOR PANEL (0-60). 


t. Continue purge until indicated humidity is 
within limits of figure 1-13. 


u. Decrease pressure on PNEUMATIC SUP- 
PLY PANEL (0-100) to zero, 


vy. Decrease pressttre on PNEUMATIC SUP- 
PLY PANEI, (0-1, 000) to zero. 

w. . Retiiove pressure hoses test plate from 
FUEL BLEED LINE customer connect and fuel 
puinp inlet duct. Install protective closures. 


x. Remove humidity and temperature meas- 
uring eqitipment from thrust chamber, Install 
thrust chamber exit closure. 


y. Remove pressure hose and test plate from 
GG control valve, 
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% Install new seal, mainstage control mani- 
fold, and bracket on GG control port with bolts 
and washers. Torque bolts to 41-46 in-lb, and 
safety wire. 


aa, If fast-shutdown valve inlet line was dis- 
connected, install new seal and reinstall line. 
Torque bolts to 41-45 in-lb, and safety wire. 


ab, Secure pneumatic checkout console if no 
further drying is to be performed (para- 
graph 3, 6, 8, 17), 


3,6,8.10 Drying Heat Exchanger Oxidizer 
Supply Line, 


a. Prepare pneumatic checkout console 
(paragraph 3, 6, 8, 1), 


NOTE 


Pneumatic supply to the engine 
pneumatic system is not required, 
b, Prepare vacuum pump. (8ee figure 3-69, ) 
c, Disconnect heat exchangar oxidizer supply 
Une from oxidizer pump outlet duct, Remove 


and retain seal, Immediately install protective 
closure on duct opening. 


d, Install test plate 9026871 from kit 
9010068 on heat exchangor oxidizer supply Ine. 
‘fTorquo bolts to 48-64 In-lb, 


0, Using a too fliting, gage, shutoff valve 
(figure 3-69), and line, connect vacuum pump 
to test plate. Make suro shutoff valve is open, 


{f, Connect shutoff'yalve and pressure hose 
from 0-100 PSI SUPPLY OUTLET on pnoumatic 
chockout congolo to tee on test plate, Ninko 
suro shutoff valve is closed, 


g. Monsuro tomporature on or noar oxidizor 
line. Record tompornaturo and soe figuro 1-14 
for required vacuum, 


h, Draw a vacuum on oxidizor Itne until ro- 
quired vacuum condition is obtained, 


1, Maintain required vacuum condition for 
30 minutus, 


J. Closo shutoff valve in vacuum Mno and 
shut off vacuum pump. 


Section I 
Paragraphs 3, 5,8. 10 to 3, 6,8, 11 


k. Open shutoff valve In pressure line, and 
adjust regulator on PNEUMATIC SUPPLY 
PANEL (0-100) to 2 psig maximum to backfill 
oxidizer line with helium, 


1, Close shutoff valve; then decrease pressure 
on PNEUMATIC SUPPLY PANEL (0-100) to 
zero and vent. 


NOTE 


Removal of pressure and vacuum 
lines and test plates and instellation 
of oxidizer line must be completed 
as soon as possible to minimize 
contamination by moisture, 


m, Disconnect pressure and vacuum lines 
and remove teat plate, 


n» Remove protective closure from oxidizer 
duct, Using new seal, connect heat exchanger 
oxidizer supply line to oxidizer pump outlet 
duct. Torque bolts to 48-64 in-lb, and safety- 
wire, 

o. If no furthor ayn is to bo performed, 
secure test equipment, Secure pneumatic check- 
out console, (Refer to paragraph 3, 6,8, 17.) 


3,6,8,11 Drying Oxidizer Tank Prossurization 
Customer-Connect Line, 


a. Prepare pneumatic checkout console 
(paragraph 8, 6, 8, 1), 


NOTE 


Pneumatic supply to the engine 
pnoumatic system is not required, 


b, Propnro vacuum pump. (See figuro 3-69, ) 
CAUTION 


Torquo londe applied to tho d{ttusor 
can damage tho burst diaphragm, 


c. Romovo burst diaphragm on test plato 
9020620 from toat pinto kit 0020266. Inatall 
plug on tost plata, 


ad. Remove closure, and install tost plate on 


OXIDIZER TANK PRESSURIZATION customer 
conneot lino, 
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Paragraph 3,5, 8, 12 


oa New ipeyet Pte : A ; cod fee 

e, Using a tee fitting, connect’, pressure 
hose from 0-100 PSI SUPPLY OUTLET on 
pneumatic checkout console and from vacuum 
pump to test plate 9020528, Install shutoff 
valyes (figure 9-69) between vacuum pump and 
tee (vacuum line) and pneumatic checkout con- 
sole and tee (pressure Ine), 


f. Make sure shutoff valve in vacuum line is 
open and shutoff valve inpressure line is closed, 


g 8ee figure 1- 14 for required vacuum and 
draw @ yacuum on oxidizer tank pressurization 
line until required vacuum condition is obtained, 


h. Maintain required vacuum condition for a 
minimum of 30 minutes, 


i, Qlose shutoff valve in vacuum line and 
Bhut off vacuum pump, 


vorbis: ALC cheer! 

j. Open shutoff valve In pressure line, and 
adjust regulator on PNEUMATIC SUPPLY ... 
PANEL (0-100) to 2 psig maximum to backfill 
oxidizer tank pressurization line with hellum, 


k. Qlose shutoff valve; then decrease pres- 
sure on PNEUMATIC SUPPLY PANEL (0-100) 
to zero and vent, 


NOTE 


Removal of pressure and vacuum 
lines and toast plate and installation 
of protective closure must be com- 
pleted as soon as possible to mini- 
mize contamination by moisture, 


1, Disconnect prossure and vacuum Iines and 
tort plate from OXIDIZER TANK PRESSURIZA- 
TION customer connect Ine. Install protective 
closure, 


m, Removo plug from tost plate 0020628 and 
inatall burst diaphragm, (Refor to R-3826- 6, ) 


n. Ifno further drying Js to be performed, 


sncure toast equipment. Socure pneumatic 
checkout console (paragraph 3. 6. 8. 17), 


3,6.8,12 Drying Purgo Manifold 8ystom, 


ft. Proparo pnoumatic chockout console 
(paragraph 3, 6. 8, 1). 
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NOTE 


Pneumatic supply to the engine 
pneumatic system is not required 
to dry the purge manifold, 


b, Remove the following engine closures: 
(Allow 


(1) Thrust chamber exit closure, 
closure to partially cover exit, ) 


(2) Fuel turbine seal drain. 
(3) Oxidizer turbine seal drain, 


c, Install test plate 9020222-11 from plate 
kit 9018843-11 on PURGE MANIFOLD SYSTEM 
customer connect, 


d, Use a tee fitting and connect pressure 
hoses from 0-1,000 PSI SUPPLY OUTIET and 
0-800 PSI MONITOR INLET on pneumatic check- 
out console to test plate 9020222-11, 


e, Remove plug from fitting in fuel pump 
drain line, 


f, Adjust pressure on PNEUMATIC SUPPLY 
PANEL (0-1, 000) to 80-85 psig as indicated on 
PNEUMATIC MONITOR PANEL (0-600), 


g, Continue purge until indicated humidity of 
oxhaust gases at fuel pump drain Iino bors and 
at fuel and oxidizor turbino goal drains (2 places) 
aro within mits of figure 1-13, Chock humidity 
by tapirig a plastic bag over each outlet. Cuta 
hole in plastic bags and insert humidity and 
temperature sensor, Do not allow sensor to 
touch walls of drain lines or boss. Vent plastic 
bag to atmosphere, 


h, Deorense prossure on PNEUMATIC SUP- 
PLY PANBL (0-1,000) to zero, Remove plastic 
bags and humidity and tomporature monsuring 
equipmont from drain Une. Rolnstall plug and 
sonl in fitting in fuel pump drain line. Torque 
plug to 66-70 in-lb, Rofar to R-3626-6 for han- 
dling and Installing (Naflox) seals, 


1, Romovo prossuro hoses and tost plato 
from PURGE MANIFOLD SYSTEM customor 
connoct, Install protective closure, 


J. Remove humidity indicator, and Install 
protective closuros removed {In stop b, 
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k, Secure pneumatic checkout console if no 
further drying is to be performed (paragraph 
3,5,8,17), 


3,5,8,13 Drying Engine Pneumatic System, 
The following procedure is used to dry the oxi- 
dizer dome, GG oxidizer injector and pneumatic 
system, Helium regulator actuations performed 


during the following procedure must be recorded, 


NOTE 


When drying the pneumatic system 
to purge the system of gases used In 
previous operations, perform steps 
a, b, and m through t, 


an. Prepare pneumatic and electrical con- 
soles (paragraph 3, 5.8, 1). 


b, Remove the following engine closures: 


(1) Thrust chambor exit closure, (Allow 


closure to partially cover oxit,) 
(2) Oxidtzer pump seal drain, 
(3) Oxidizer turbine seal drain, 
(4) Intermediate seal purge, 


c, Install humidity and temperature sensor 
inside thrust chamber at injector, Do not allow 
sensor to touch injector or thrust chamber 
walls, Plate indicator as close as possible to 
thrust chamber exit to pormit switching from 
humidity to tomperature measurement, 


Operation 
ad, Position the follow- 
ing switches on electrical 
control console to ON: 


(1) HELIUM CON- 
TROL on ENGINE TEST/ 
MONITOR panel. 


(2) MAINSTAGE MAINSTAGE CON- 
CONTROL on ENGINE TROL Heht comes 
TEST/MONITOR panel, on, 


WARNING 


Failuro to olbsorve safety require- 
monts of slop o can rosult In Injury 
to personnel, 


Result 


HELIUM CONTROL 
light comes on, 


0. Clonr porsonnol from immedinto area of 
onglno or mako sure porsonnel stand bohind 
ndoquato snfoty barriors, Adjust prossuro on 
PNEUMATIC SUPPLY PANEL (0-3,000) to 
376-426 palg. 


f, Position MAIN- 
STAGE CONTROL 
switch on ENGINE 


MAINSTAGE CON- 
TROL Nght goes 
off, 


Operation 


TEST/MONITOR 
panel to OFF, 


Section II 


Paragraph 3,5,8,13 


Result 


g. es pressure on PNEUMATIC SUPPLY 
PANEL (0-3,000) to 225-260 psig, When sys- 
tem has vented to 225-250 psig, personnel may 


enter areca. 


h. Continue purge until indicated humidity is 


within limits of figure 1-13. 


i, Position the follow- 
ingg switches on electrical 
checkout console to ON: 


(1) IGNITION 
PHASE CONTROL 
on ENGINE TEST/ 
MONITOR panel, 


(2) START TANK. 
DISCHARGE CONTROL 
on ENGINE TEST/ 
MONITOR panel. 


(3) MAINSTAGE 
CONTROL on ENGINE 
TEST/MONITOR panel, 


J. Position tho follow- 
ing switches on elec- 
trical checkout console 
to OFF; 


(1) MAINSTAGE 
CONTROL on ENGINE 
TEST/MONITOR panel, 


(2) START TANK 
DISCHARGE CONTROL 
on ENGINE TEST 
MONITOR panel, 


(3) IGNITION 
PHASE CONTROL on 
ENGINE TEST/ 
MONITOR paneol, 


k, Docronso prossure 
on PNEUMATIC SUPPLY 
PANEL (0-3, 000) to zoro, 
When hollum tank pres- 
sure has vented, return 
HELIUM CONTROL 
switch to OFF, 


IGNITION PHASE 
CONTROL light 
comes on, 


START TANK 
DISCHARGE CON- 
TROT light comes 
on. 


MAINSTAGE CON- 


TROL light comes 
on, 


MAINSTAGE CON- 
TROL Heht goos 
off, 


START TANK DIS8- 


CHARGE CONTROL 
light goes off, 


IGNITION PHASE 
CONTROT, light 
goos off, 


HELIUM CONTROL, 
Hight goos off, 


l. If nltrogon is boing used, vont and discon- 
noct gasoous nitrogen supply from pnoumatie 
checkout console, If hollum ts boing used, 


procoad to stop 8. 


m,. Supply a minimum of 1,000 psig hollum 
pressuro to pnoumatic checkout console, 
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Operation 


n, Position the follow- 
ing switches on electrical 
checkout console to ON: 


(1) HELIUM CON- 
TROL on ENGINE TEST/ 
MONITOR panel, 


Result 


HELIUM CONTROL 
light comes on, 


(2) IGNITION PHASE 
CONTROL on ENGINE 
TEST/MONITOR pane). 


(3) START TANK 
DISCHARGE CONTROL DISCHARGE CON- 
on ENGINE TEST/ TROL light comes 
MONITOR panel, on, 


(4) MAINSTAGE MAINSTAGE CON- 
CONTROL on ENGINE TROL light comes 
TEST/MONITOR panel, on, 


o, Adjust pressure on PNEUMATIC SUPPLY 
panel (0-3,000) to 226-260 pale, 


Pp. Posttion the follow- 
ing switches on electrical 
checkout console to OFF; 


IGNITION PHASE 
CONTROL light 
comes on, 


START TANK 


(1) MAINSTAGE MAINSTAGE CON- 
CONTROL on ENGINE TROL light goos 
TEST/MONITOR panel. —_—off, 


(2) START TANK START TANK DIS- 
DISCHARGE CONTROL CHARGE CONTROL 
on ENGINE TEST/ light goes off, 
MONITOR panol, 


(3) IGNITION 
PHASE CONTROL on 
ENGINE TEST/ 
MONITOR panel, 


q. Docronse prosiuro on PNEUMATIC SUP- 
PLY PANEL (0«3,000) to zero, 


IGNITION PHASE 
CONTROL light 
goos off, 


HELIUM CONTROL 
Hight goos off, 


r, When hollum task 
prossuro has vented, 
position HELIUM CON- 
TROL switch on ENGINE 
TES'T/MONTOR panol 
to OFF, 


#8. Remove humidity and tomporaturo mons~ 
wing equipmont from thrust chambor ({( used), 
and install closures romoved tn stop b. 


t. Socuro pnoumatic and oloctrical consolos 
if no furthor rc ia {8 to bo porformed (para- 
raph 3,6.8,17 
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3,5,8.14 Drying Propellant and Oxidizer Tur- 
bine Bypass Valves. The MFV, MOV, OTBV, 


MRCV, and GG control valve, including the 
equalization line, are vacuum dried, The valves 
may be dried individually or yacuum lines con- 
nected between the valves and the valves dried 
simultaneously, 


a. Prepare pneumatic checkout console 
(paragraph 3,5,8,1), 


NOTE 


Pneumatic supply to the engine 
pneumatic system is not required, 


b, Prepare vacuum pump, (See figure 3-59,) 
CAUTION 


Torque loads applied to the diffuser 
can damage the burst diaphragm, 


c, (Deleted) 


d, Remove vent port check valvo from GG 
control valve adjustment plate and install MRCV 
and GG valve drying and leak tost kit EWR230004 
in vent port, ‘Torque universal fitting bolt 
EWR169313 to 18-22 In-tb, 


o, Using a too filting, connect a pressure 
hose from 0-100 PS] SUPPLY OUTLET on pneu- 
matic checkout console and from vacuum pump 
to housing EWR168312 or MRCV and GG yvalye 
drying and leak test kit EWR230004, Install 
shutoff valves (figure 3-60) between yacuum 
pump and tee (vacuum line) and pneumatic check- 
out console and tee (pressure line), 


f, Mike suro shutoff valve in vacuum lino Is 
open and shutoff valve In prossure Hnoe js closed, 


g. Determine temperaturo of valvo (stabilized 
ambient temperature in ongine area i6 accept- 
able) and seo figure 1-14 for required vacuum, 


h. Draw a vacuum on valve cayity until 
vacuum gage indicates required vacuum as do- 
tormined from figuro 1-14, Malntatn required 
vacuum for a minimum of 30 minutes, 


1, Closo shutoff valvo In vacuum Hine and 
shut off vacuum pump. 


J. Opon shutoff valvo in pressuro ino, and 
adjust rogulator on PNEUMATIC SUPPLY 
PANEL (0-100) to 2 psig maximum to backfill 
valvo cavity with hollum, 


k, Closo shutoff valvo; thon docronso pros- 
sure on PNEUMATIC SUPPLY PANEI, (0-100) 
to zoro nnd vont, 
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NOTE 


Remoyal of pressure and vacuum 
lines and adapter and Installation 
of yent port check valve must be 
completed as soon as possible to 
minimize contamination by 
moisture, 


1, Disconnect pressure and vacuum lines 
and adapter, 


m. Install vent port check valve on GG con- 
trol valve, (Refer to R-3825-3,) 


n, Remove vent port check valve from link- 
age housing of OTBV, 


Oo, Repent stops o through 1, 


pe Install vent port check valve on OTBY, 
(Refer to R-3826-3,) 


q. Remove vent port check valve from Hnk- 
age housing of MFYV, 


r, Repeat steps e through 1, 


6, Install vent port check valve on MFV. 
(Refer to R-3826-3,) 


t, Romove vent port check valve from Hnk- 
age housing of MOV, 


u. Repont stops o through I, 


v. Inatall vont port chock valve on MOV, 
(Rofor to R-3626-3,) 


vA, On engines Incorporating MD366 or 
MN371 change, romove vont port chock valvo 
from port A on Inkage housing of MRCV, and 
Install adaptor fitting Into port A, (Seo flmure 
3-60A.) Torque adaptor fitting to 18-22 in-lb, 


vB. Ropont stops o through 1, 
vC, Remove adaptor fitting from port A of 
MRCV and inatall vent part check valve, (Rofor 
to R-3825-3,) 
1 ow. (Doleted) 
x. Ifno further: drying ta to bo porformad, 


secure test equipment, Secure pnoumatic 
chockout console (paragraph 3, 6,8, 17), 
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3,5,8,15 Vacuum-Drying Calips Checkout Line, 


a. Prepare pneumatic checkout console 
(paragraph 3.5.8, 1). 


NOTE 


Pnoumatic supply to the engine 
pneumatic system is not required, 


b, Prepare vacuum pump, (See tigure 3-59, ) 


c, Using a tee fitting, connect a pressure 
hose from 0-100 P8! SUPPLY OUTLET on pneu- 
matic checkout console and from vacuum pump 
to calips checkout line, Install shutoff valves 
(figure 3-59) between vacuum pump and tee 
(vacuum line) and pneumatic checkout console 
and tee (pressuro line), 


d, Make sure shutoff valve tn vacuum line is 
open and shutoff valve in pressure line Is closed, 


o, Seo figure 1-14 for required vacuum and 
draw a vacuum on enlips checkout line until 
required yacuum ts obtained, 


{, Matntain required vacuum condition for a 
minimum of 30 minutos, 


g Close shutoff valve in vacuum line and 
shut off vacuum pump, 


h, Open shutoff valvo in prossuro line, and 
ndjuat roguintor on PNEUMATIC SUPPLY 
PANEL (0-100) to 2 psig maximum to backfill 
calips checkout IHne with hollum, 


{, Close shutoff valve; thon decronse pros- 
suro on PNEUMATIC SUPPLY PANEL (0-100) 
to zoro and vent, 


NOTE 


Romoval of prossuro and vacuum 
Minos and Installation of customer 
connect closuro must bo comploted 
Qs B00n 18 posslblo to minimize 
contamtnation by moisture, 


J. Disconnect vacuum and prossure Inos and 
Install protective closure on CALIPS CHRCK- 
OUT LINE customer connect, 


k. If no furthor drying {6 to bo porformed, 
socure (ost aquipmont. Sovuro pnoumatic 
checkout console (paragraph 3,6.8,17), 
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Paragraphs 3,5,8,16 to 3.5.8,17 


3,5,8,16 Drying Start Tank Vent-and-Rellef 
Valve Contro} Cavity. 


a, Prepave pneumatic checkout console 
(paragraph 3,5,8, 1), 


NOTE 


Pneumatic supply to the engine pneu- 
mntie system is not required, 


b, Prepare vacuum pump, (See figure 3-60,) 
CAUTION 


Torque loads applied to the diffuser 
can damage the burst diaphragm, 


c, Remove burst diaphragm from test plate 
0020223 from test plate kit 9016724, Install 
plug on test plate, 


ad, Install test plate 9020223 on engine START 
TANK VENT VALVE CONTROL customer con- 
nect, 


e, Using a teo fitting connect a prossure 
hose from 0-100 PS] SUPPLY OUTLET on 
phoumatic checkout console and from vacuum 
pump to test plate 0020223, Install shutoff 
valves (figure 3-69) between vacuum pump and 
tee (vacuum Hne) and pneumatic checkout con- 
sole and tee (pressure line), 


(, Mako sure shutoff valve in vacuum Ino 
is open and shutoff valve tn pressure line ts 
closed, 


. Determine temperature of start tank vent- 
and-vollof valve (stabilized ambiont tempeora- 
turo tn ongino aren is accoptablo) and seo figuro 
1-34 for required vacuum, 


he Draw a vacuum on ongine START TANK 
VENT VALVE CONTROL customor connect line 
until required vacuum fs obtained, 


{, Maintatn required vacuum condition for a 
minimum of 30 minutes, 


J. Closo shutoff valvo in vacuiuin line and 


shut off vacuum pump. Tn off and remove 
hont lamp, and romovo tompornaturo monitor, 
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k, Open shutoff valve jn pressure line, and 
adjust regulator on PNEUMATIC SUPPLY 
PANEL (0-100) to 2 psig maximum to backfill 
valve cavity with helium, 


1, Close shutoff valve; then decrease pressure 
on PNEUMATIC SUPPLY PANEL (0-100) to zero 
and vent, 


NOTE 


Removal of pressure and vacuum 
lines and test plate and installation 
of protective closure must he com- 
pleted as soon as possible to mini- 
mize contamination by moisture, 


m, Disconnect pressure and yacuum lines, 
remove test plate, and install protective closure 
on START TANK VENT VALVE CONTROL cus- 
tomer connect, 


n. Remove plug from test plate 9020223, and 
reinstall burst diaphragm. (Refer to R-3826-6,) 


o, Secure test equipment and pneumatic con- 
solo (paragraph 3, 6,8, 17), 


3,6,8,17 Securing Pnoumatic and Electrical 


Consolos, 


a. Return all switches and circuit breakers 
to off, noutral, or deenergized position, 


hb. Deenergize {ncility clectrical power, 


c. Disconnect and storo all olectrical cables, 
and relnstall closuros and dust caps, 


ad, Vont all pressure from pneumatic check- 
out console and engine, 


oO, Turn off and vent fnelllty pnoumatic 
supply, 


f, Disconnoct and storo all hosos and tost 
plates, and voinstall closures and dust capa on 
pneumatic checkout console. 


8 Romovo toast plato 0020276 from HELIUM 
TANK FILL customer connoct, Install protec- 
tivo closuro, 
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3,5,9 DRYING STAGE-INSTALLED ENGINES, 
The drying procedures can be used to dry each 
engine system or the complete engine system, 
as required, When drying the complete engine 
system, the drying sequence requirements of 
section I must be observed, When drying en- 
gine, record all actuations and deactuations of 
helium regulator, and pressure level of each 
operation, in Engine Log Book, Helium Regula- 
tor Assembly Operation Record, Connections 
disturbed during engine drying procedures must 
be leak tested during subsequent engine leak and 
function testing, Air conforming to the require- 
ments of MSFC-PROC-404 is an acceptable 
alternate-drying agent for gaseous nitrogen, 
When one or both of the following conditions 
exist, personnel must stand behind adequate 
safety barriers or ata safe distanve from en- 
gine: 


(1) More than 1,600 psig is supplied to en- 
gine helium tank, 


(2) More than 260 psig ts supplied to an- 
gine hellum tank when engine hellum control 
valye is enorgized (net required at KSC), 


3,5,0,.1 Drying Thrust Chambor dackot. 


n, Connoct a pneumatic source capable of 
supplying 60 psig helium or 200 psig gascous 
nitrogen (refor to section II) to thrust chamber 
jnckot purge systom, Gas temperature must 
he 60° to 200° F, 


b. Removo one desiccant cover from thrust 
chamber exit closure, 


c, Install a hygromotor sensing oloment, 
capablo of measuring and Indicating 6 percent 
rolative humidity, at opon thrust chamber oxit 
closure deslecant container, 


NOTE, 


Tho sonsing eloment must bo post- 
tioned tn the purge gas flow stroam, 


e If tho hygromotor doos not Incorpo- 
rato tompornature sonal capability, 
n tomporntura monsuring dovice 
ncourato within 2° FP must be placed 
In the purye gas flow stroam, 


Section El 
Paragraphs 3,5,9 to 3,5,9,2 


d, Apply 40-60 psig helium or 150-200 psig 
gaseous nitrogen to thrust chamber jacket 
purge system, Purge for 6 minutes minimum, 
Continue purge until humidity monitor at thrust 
chamber exit is within mits of figure 1-13, 


e, Decrease purge pressure to zero, 


{, Remove humidity indicator, and imme- 
diately install thrust chamber exit closure 
desiccant cover, 


g. Disconnect pneumatic supply from thrust 
chamber jacket purge system, 


3,5,0,2 Drying Fuel System (SIVB-Stage 
Engines), 


n, Connect a regulated supply of helium or 
gaseous nitrogen (refer to section I) capable of 
supplytng 30 psig to Instrumentation port on 
fuel Inlet duct downstream of pre-valve, 


b, Open instrumentation port on stage fuel 
reeireulation return ine, 


c, Install humidity indicator on fnstrumonta- 
tion port as follows; 


(1) Place sensing clement inside a plastic 
bag through open end of bag, 


(2) Tape open ond of bag over Instrumen- 
tation port allowing for a vont oponing around 
sonsing clomont, Do not allow sonsing cloment 
to contact connection or line and do not allow 
tape to touch sealing surfaces, 

(3) Cut a small hole in closed ond of bag. 

NOTE 


Tho bag must bo vented to atmos- 
phoro at both onds, 


d, Make sure stage recirculation return line 
valve ts closed, 


0. Mako suro stago fuol pro-valve is closed, 
f, Slowly apply 26-30 psig of hollum or gaso- 


ous nitrogon at 60° to 200° F to Inlot duct tn- 
Klrunontation port, 
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Section TI | 
Paragraph 3,5,9.3 


g. Purge for 16 minutes minimum, Continue. 
purge until humidity monitored at fuel recircula- 


tion return line instrumentation port is within 
limits of figure 1-13, 


NOTE 


Moisture content in stage fuel tank 
must be within Hmits of figure 1-13 
to obtain engine fuel system humidity 
limits, 


h. Decrease pressure to fuel inlet duct in- 
strumentation port to zero, 


{, Remove humidity indicator from stage 
fuel recirculation return line instrumentation 
port, 


j, Remove one desiccant cover from thruat 
chamber closure, Install humidity sensing ele- 
ment in desiccant compartment, Do not allow 
sensing clement to contact closure, 


k, Remove closures from oxidizer turbine 
senl dyain, oxidizer turbopump primary seal 
drain, and intermediate seal purge check valve. 


1, Vorify that prossure t1 fuel inlet duct ts 
not greater than 6 psig and that pro-vnlve is 
closed, Make sure stage recirculation valve 
is closed, 


CAUTION 


Opening the MFV with the stage fuel 
tank pressurized and the fucl pro- 
valve open or with more than 6 palg 
in tho fuol Inlot duct with tho pro- 
valve closer san damnago tho fuol 
flowmoter by dry-spinning in excess 
of 60 seconds, 


m,. Enorgizo hollum control, ignition atago 
control, and mainstage control valves. 


n. Proassurizoe ongine helium tank to 225- 
250 psig at stogo static-tost sitos or to 600- 
1,600 palg at KSC, 


0, Blowly apply 25-30 palg at 60° to 200° F 
to fuel Inlot duct, Do not oxceod a maximum 
total flowrate of 70 sefm hollum or 23 sefm 
qasoous nitrogen through fuol flowmeter, 
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Operation Result 

No positive pres- 
sure indication 
should be noted, 


p» Monitor fuel in- 
let duct pressure during 
drying procedure, If 
pressure is indicated, 
shut off and vent purge 
supply. 


q, Purge for 5 minutes mintmum, Sample 
moisture content at thrust chamber exit cover 
desiccant access opening, Continue purge until 
moisture is within Hmits of figure 1-13, 


r, Decrease purge pressure to fuel inlet 
duct to zero, 


8s, Deenergize ignition phase control and 
malnatage control valves. 


t. Allow pressure to vent from helium tank; 
then deenergize helium control valve, 


u, Disconnect purge source from fuel inlet 
duct and cap port, 


Vv. Romove humidity indicator from thrust 
chambor closure desiccant compartment. In- 
stall new desiccant (refer to section II), and 
reinstall access cover, 


w. Reinstall protective closures, 


3,6,0.3 Drying Fucl Systom (SIl-Stage 


Engines), 


an. Connect a roguinted supply of helium or 
gnscvous nitrogen (refer to section 1) eaprhlo of 
supplying 30 palg to stnago LHg purge disconnect, 


b, Opon instrumentation port on fuol inlet 
duct downstream of pro-valvo, 


C. Install humidity Indicator or inatrumonta- 
ton port as follows: 


(1) Place sensing cloment tnside a plastic 
bag through open ond of bay, 


(2) Tape opon ond of bag ovor instrumon- 
tation port allowing for 9 vont oponing around 
sonaslng olomont. Do not allow sensing olomont 
to contact connection or ne, and do not allow 
tapo to touch sealing surfaces, 
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(3) Cut a small hole in closed end of bag, 
NOTE 


The bag must be vented to atmos- 
phere at both ends, 


d, Make sure stage recirculation pump and 
LHg return line valves are closed, 


e, Make sure stage fuel pre-valve is closed, 


f, Slowly apply 25-30 palg of hellum or gase- 
ous nitrogen at 50° F to 200° F to stage LH2 
purge disconnect, 


g. Purge for 15 minutes minimum, Continue 
purgo until humidity monitored at fuel Inlet duct 
instrumentation port downstream of pre-valve 
is within mits of figure 1-13, 


h, Decrease pressure to stage LH2 purge 
disconnect to zero, 


{, Remove pressure source from stage LH2 
purge disconnect, 


J. Romove humidity indicator from fuel inlet 
duct Instrumentation port, 


k, Connect a regulated source of hellum or 
gnscous nitrogen capable of supplying 30 psig 
to fuel inlet duct instrumentation port down- 
atroam of pro-yvalvo, 


1, Remove one desiccant covor from thrust 
chamber closuro, Install humidity sensing ole- 
ment in dosiecant compartment, Do not allow 
sonsling oloment to contact closuro, 


m. Romove closures from oxidlzor turbine 
sonl drain, oxidizor turbopump primary seal 
drain, and intormedinte seal purgo chock valvo, 


n. Mako suro that fuel turbopump Inlot duct 
pro-valyo, stage recirculation valve, and etago 
LHg roturn Ino valve aro closad and that pros- 
Kuro in fuol inlot duct {6 not grontor than 6 psig. 


CAUTION 


Oponing tho MFV with tho slago fuol 
tank pressurized and tho fuol pro- 
valve opon or with moro than 6 palg 
In tho fuol inlot duct with tho pre- 
valyo closed can damago the fuel 
flowmotor by dry-spinning in oxcoss 
of 60 seconds, 


Section HI 
Paragraph 3,5,9,4 


o, Energize helium control, ignition stage 
control, and mainstage control valves, 


p, Pressurize engine helium tank to 225~- 
250 psig at stage static-test sites or to 600- 
1,600 psig at KSC, 


q. Slowly apply 25-30 psig at 50° to 200° F 
to fuel inlet duct, Do not exceed a maximum 
total flowrate of 70 scfm helium or 23 scfm 
gaseous nitrogen through fuel flowmeter, 


Operation 


r, Monitor fuel inlet 
duct pressure during 
drying procedure, If 
pressure is indicated, 
shut off and vent purge 
supply, 


Result 


No positive pres- 
sure indication 
should be noted, 


8, Purge for 5 minutes minimum, Sample 
moisture content at thrust chamber exit cover 
desiccant access opening. Continue purge until 
moisture is within limits of figure 1-13, 


t. Decrease purge pressure at fuel duct to 
“aro, 


u, Deeonergize ignition phase control and 
mainstage control valves, 


v. Allow all pressure to vent from holium 
tank; thon deonergize hellum control valvo, 


w. Disconnect purge source from fuol inlet 
duct and cap port, 


x, Romove humidity Indicator from thrust 
chambor closure dosiccant compartmont, In- 
stall now desiccant (rofor to section Il), 
and reinstall access covor, 


y. Rolnastall protective cloguros, 


3.6.9.4 Drylng Oxldizor System (SIVB-Stago 
Enginos). 


n. Connoct a rogulatod supply of hollum or 
gasoous nitrogon (refer lo soction II) capnblo of 
supplying 30 patg to oxtdlzor Inlot duct Instru- 
montation port downstroam of pro-valvo, 


b, Opon inatrumontation port on staye oxt- 
dizer voclreulation roturn Hne, 


Chango No, 5 = 27 January 1972 3-273 


Section 10 


c, Install humidity indicator on instrumenta- 
tion port as follows; 


(1) Place sensing element insidy a plastic 
bag through open end of bag, 


(2) Tape open end of bag over instrumenta- 
tion port allowing for a vent opening around 
sensing element, Do not allow sensing element 
to contact connection or line, and do not allow 
tape to touch sealing surfaces, 


(3) Cut a small hole in closed end of bag, 
NOTE 


The bag nust be vented to atmosphere 
at both ends, 


d, Make suro atage oxidizer pre-valve and 
stage recirculation oxidizer return Jine valve 
are clogad, 


e, Slowly apply 26-30 psig of helium or 
gaseous nitrogen at 50° to 200° F to oxidizer 
inlet duct, 


f, Purge for 16 minutes minimum, Continue 
purge until humidity monitored at stage recircu- 
lation return Une Instrumentation port is within 
limits of figure 1-13, 


NOTE 


Moisture content in stage oxidiser tank 
muat bo within Mintts of figure 1-13 to 
obtain ongine oxidizer system humidity 
limits, 


f. Docreaso vrossure to oxidizary Inlet duct 
to zoro, 


h, Romovo humidity indicator from stage 
rocirculation return Hnoe port, Cn port, 


1, Romovo one dosiccant cover from thrust 
chamber closure, Install humidity sonsting 
clomont In desiccant compartmont, Do nat 
allow fonalng olomont to contact closure, 


j. Romovo closuros from oxidizer turbine 
sonl drain, oxidizer (urbopump primary sonal 
drain, and Intormedlate seal puryo chock 
valve, 
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k, Make sure that ctage oxidizer pre-yalve 
and stage recirculation valve are closed and 
that pressure In oxidizer inlet duct is not 
greater than 5 psig, 


CAUTION 


Opening the MOV with the stage oxi- 
dizer tank pressurized and the oxi- 
dizer pre-yaive open or with more 
than 5 psig in the oxidizer Inlet duct 
with the pre-valve closed can dam- 
ange the oxidizer flowmeter hy dry- 
spinning in excess of 60 seconds, 


1, Energize helium control, ignition stage 
control, and mainstage control valves, 


m, Pressurize ongine hellum tank to 226- 
260 psig at stage static-tost sites or to G00- 
1,600 psig at K8C, 


n. Slowly apply 25-30 psig at 50° to 200° F 
to ox{dizer inlet duct, Do not exceed a maxi- 
mum total flowrate of 36 scfm hellum or 12 sefm 
gaseous nitrogen through oxidizer Nowmeter, 


Operation 


o, Monitor oxidizor 
inlet duct pressure dur- 
ing drying procedure, 

If prossuvo is indicated, 
Bhut off and vent purge 


supply, 


p. Purgo for 6 minutes minimum, Sample 
moisture content at thrust chamber oxit covor 
dosiccant access oponing, Continue purge until 
molaturoe is within Hmits of figure 1-15, 


Result 


No positive pros- 
sure indication 
should be noted, 


ASI valvo will 
open, 


q. Doonergize maln- 
slage control valvo, 


r. Purge through ASl valyo until molsture 
content monsured at thrust chambor oxit cover 
desiccant access opentng ts within limits of 
{Iguro 1-19, 


A. Docronaso purgo prossure to oxidizor 
Inlot duct to zoro, 


t. Doonorglzo {yuition phase control valve. 


u. Allow all prossuro to vent from hollum 
tank; then doonorgtzo hollum control valye, 
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Vv. Disconnect purge source from oxidizer. 
inlet duct and cap port, 


We Remove humidity indicator from thrust 
chamber closure desiccant compartment, In- 
stall new desiccant (refer to section II), ahd 
reinstall access cover, 


x. Reinstall protective closures, 


3,6,9,6 Drying Oxidizer System (SII-Stage 
Engines). 


a, Connect a regulated supply of helium or 
gaseous nitrogen (refer to section I) capable of 
supplying 30 psig to stage recirculation oxidizer 
return Hne helium supply disconnect, 


b, Open instrumentation port on oxidizer 
inlet duct downstream of pre-valve, 


c, Install humidity indicator on instrumenta- 
tion port as follows; 


(1) Place sensing clement Inside a plastic 
bag through open ond of bag. 


(2) Tape open end of bag over instrumenta- 
tion port allowing for a vont opening around 
Bonsing element, Do not allow sensing element 
to contact connection or lino, and do not allow 
tape to touch sealing surfaces, 


(3) Cut a small holo In closed ond of bag, 
NOTE 


The bag must bo vonted to atmosphere 
at both onds, 


d, Mako suro atago oxidizor pro-valvo and 
stage rocirculation oxidizer return Hne valve 
aro closod, 


v. Slowly apply 25-30 palg of holfum or gaso- 
ous nitrogen at 60° to 200° F to hellum supply 
disconnect, 


f, Purgo for 16 minutes minimum, Continuo 
purgo unt) humidity monitored at oxtdlzor tnlot 
duct Instrumentation port downstroam of pro- 
valve {8 within Minits of figure 1-13, 


§ Doocrenso prossure to hollum supply dis- 
connact to zoro, 


: Section III 
Paragraph 3,5.9.5 


h, Remove pressure source from helium 
supply disconnect, and reconnect customer con- 
nect line, 


i, Remove humidity indicator from oxidizer 
inlet duct instrumentation port, 


J. Remove cap or plug and connect a regu- 
lated source of helium or gaseous nitrogen sup- 
ply capable of supplying 30 psig to oxidizer in- 
let duct instrumentation port downstream of 
pre-valve, 


k, Remove one desiccant cover from thrust 
chamber closure, Install humidity sensing cle- 
ment in desiccant compartment, Do not allow 
sensing element to contact closure, 


1, Romovo closures from oxidizer turbine 
seal drain, oxidizer turbopump primary seal 
dyain, and intermediate seal purge check valve, 


m, Make sure that stage oxidizer pre-valve 
and stage recirculation valve are closed and 
that pressure in oxidizer inlet duct is not 
greater than 5 psig, 


CAUTION 


Opening the MOV with tho stage oxi- 
dizor tank pressurized and the ox!- 
dizer pre-valyo open or with more 
than 6 palg tn tho oxidizor inlet duct 
with the pro-valvo closed can dam- 
ngo the oxidizer Mowmoter by dry- 
spinning in excess of 60 seconds, 


n. Enoargize hollum control, ignition stage 
control, and mainstage control valves, 


oO. Prossurize onglno hollum tank to 226- 


- 260 psig at atngo atatio-tost sitos or to 600- 


1,000 palg nt KSC, 


p. Slowly apply 25-30 palg at 60° to 200° F 
to oxidizor inlet duct, Do not oxceed a maxi- 
mum total flowrato of 36 scim hollum or 12 
sofm gasoous nitrogon through oxidizor flow- 
motor, 


Oporatlon 

q. Monttor oxidizer 
inlot duct prossuro dur- 
ing drying procoduro, 
If pressure is indicated, 
shut off and vent purgo 
supply, 
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Rosult 


No poasitivo pros- 
pure Indication 
should bo noted, 
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Section II 


r, Purge for 5 minutes miniuum, Sample 
moisture content at thrust chamber exit cover 
desiccant opening, Continue purge until mois- 
ture is within Hmits of figure 1-13, 


Operation Result 


8. Deenergize main- ASI valve will open 
stage control valve, 


t. Purge throveh ASI valve until moisture 
content measured at thrust chamber exit cover 
desiccant access opening fs within limits of 
figure 1-13, 


u, Decrease purge pressure at oxidizer 
Inlet duct to zero, 


v. Deonergize ignition phase control valyy, 


w. Allow all pressure to vent from hellum 
tank; then deenergize helium contyol valve, 


x, Disconnect purge source from oxidizer 
inlet duct and cap port, 


y. Removo humidity indicator from thrust 
chambor closure desiccant compartment, 
Install new desiccant (refer to section It), 
and reinstall access cover, 


“4 Reinstall eer mrpere eB 


Vion porform ng uro, 
purge sequence must be obsorvad: (1) start 
tank Mquid refill Mno, (2) start tank gnscous 
rofill Hno, and (3) atart tank Initial fl Hine, 


NOTE 


Stops n through p purgo-dry tho start 
syston, 


a. Disconnoct start tank Hquid rofill no at 
flange connection to ASI lowor fuol Ine, Re- 
move and rotaln seal, 


b. Install test plato 0026863 from kit 0019000 
on atart tank roffll Mno. ‘Torquo nuts to 01-76 
in-Ib, 


c. Disconnoct start tank gnscous rofill Uno 
at thrust chambor {njector fuel manifold, Ob- 
sorve position of brackot 602820 for rolnatalla- 
tion. Romovo and rotain seal, 
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d, Install test plate 9026871 from kit 
9019968 on start tank gaseous refill line, 
nuts to 61-75 in-lb, 


Torque 


e,. Disconnect START TANK INITIAL FILL 
customer-connect line, 


{, Install test plate 9020274 from kit 9017273 
on START TANK INITIAL FILL customer con- 
nect, Torque nuts to 61-76 in-lb, 


g. Disconnect START TANK VENT & RE- 
LIEF VALVE DRAIN customer-connect line, 


h, Instal) a hygrometer sensing element 
og ae of measuring and Indicating 6 percent 
tive humidity at START TANK VENT & 
RELIEF VALVE DRAIN customer~connect 
flange as follows; 


(1) Place sensing clement Inside a plastic 
bag through open end of bag, 


(2) Tape open end of bag over START TANK 
VENT & RELIEF VALVE DRAIN customer- 
connect flange allowing for a vent opening around 
Bonsing element, Do not allow sensing clement 
to contact customer connect flange or Jine, and 
do not allow tape to touch senling surface of 
flange, 


NOTE 


Tho sensing cloment must be posl- 
tioned In the purge gas flow stream 
between the start tank vont-and- 
roliof valve drain NMango and tho 
vont oponing at the top (open ond) of 
tho plastic bag. 


e If tho hygrvomotor doos not incorpo- 
rate tomporaturo sonsing capability, 
| tompornturo mensuring dovico 
accurate to 2° F must bo placed tn 
tho purgo gas flow stream, 


(3) Cut a small hole in closed end of bag, 
NOTE 


Tho bag must bo vonted to atmosphore 
at both onda, 


1, Connect a rogulated supply of hollum (rofor 
to scotion II) capable of supplying 60 46 paig to 
tost plate on start tank Hquld rofill ino. Hollum 
supply gas gompornture must bo 60° to 200° F 
at purgo inict, 
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j. Apply 550 psia maximum pneumatic pres- 
sure to START TANK VENT VALVE CONTROL 
customer connect to open vent valve, 


k, Adjust pressure to test plate to 50 45 psig, 
and purge with helium unti? humidity is within 
limits of figure 1-13, Continue purging for 2 
more hours; then decrease purge pressure to 
zero, 


], Decrease pressure to START TANK VENT 
VALVE CONTROL customer connect to zero, 


m, Disconnect purge line from test plate, 
and immediately install protective cap on test 
plate, 


n, Perform steps | through m on atart tank 
ae refill line and then on start tank Initial 
fill line, 


o, Donot remove test plates, Tho test 
plates will be used in the vacuum-drying pro- 
cedure (steps q through 92), 


Pe Remove sonsing clement and bag from 
START TANK VENT & RELIEF VALVE DRAIN 
customer connect, 


NOTE 


Stops q through az vacuume-dry the 
start system, 


qe Install tost plate 0020222-11 from kit 
9018643-11 on START TANK VENT & RELIEF 
VALVE DRAIN customer connect. Torque 
holts to 61-76 In-lb, 


NOTRE 


If MDI336 change was accomplished 
(roplacomont of STDV) aftor stage 
accoptance test, disrogard stops r 
through w and proceed to step x. 


¥, Romovo bolts and washors that secure 
STDV discharge hose to STDV,. Disconnact 
holo and romoyo sonl, Socuro hoso, 8 nocos- 
sary, to support hose and to obtaln cloarance 
to Install tost plate. 


8, Install protuctlyo covor on opon flange of 
STDV dischargo hose, 


Section TII 


t, Install spacer EWR129666 between STDV 
swing gate and gate sealing surface, Be ex- 
tremely careful to prevent damage to sealing 
surfaces, 


u, Obtain test plate 9022762 and the following 
from STDV adapter set 9022750-11: | 


(1) Eight bolts NAS1006-20A, 


(2) Eight washers RD153-5004-0006, 


vy. Install test plate 9032762 on outlet flange 
of STDV with bolts and washers from STDV 
adapter set 9022760, ‘Torque holts to 262-308 
in-lb, 


w, Remove holt and washers that secure 
drain line to STDV (port E), Install test plate 
1026399 from test plate kit 0926400-11 between 
drain lino flange and valve drain port, Be 
careful to prevent distortion of line, Torque 
bolts to 41-46 In-lb, 


x, Cut lockwire and remove burst diaphragm 
assemblies from test plates 8020274, 9010068, 
0010060, and 9020222-11, Do not disassemble 
burat diaphragms, 


y. Install plugs AN814-6J with packing 
MS28778-6 in teat plates, Lubricate thrends 
and packings with soaling and antlaelze com- 
pound RB0O140-005 (Rocketdyne) before in- 
atallation, Torque plugs to 80-120 In-lb, 


% Protect burst diaphragm assomblics 
from contamination and retain for relnatallation, 


an, Connect a Hno (tubing or hose) from 
vacuum manifold 0026826 to ench of tho follow- 
Ing tost plates: (Torquo flttings to 135- 
186 in-1b.) 


(1) Tost plato on start tank Hquid refill 
lino, 


(2) Tost plato on stort tank gascous roflll 
Ine, 


(3) ‘Tost plate on START TANK INITIAL 
FILL customer connect, 
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(4) Test plate on START TANK VENT & 
RELIEF VALVE DRAIN customer connect, 


(5) Test plate on STDV outlet flange. (Not 
required if MD336 change has been accomplished 
following stage acceptance test. ) 


ab, Connect a yacuum pump capable of ob- 
taining vacuum requirements of figure 1-14 to 
1/2-inch-tube fitting on end of vacuum mani- 
fold, Torque fitting to 450-525 in-lb. Install 
a shutoff yalye between vacuum pump and 
vacuum manifold, 


ac, Connect a gage, manometer, or equiva- 
lent device capable of measuring vacuum re- 
quirements of figure 1-14 to 1/4-inch tube fit- 
ting on end of vacuum manifold, using one 
copper seal RE261-3001-0001, Torque fitting 
to 136-186 in-Ib, Vacuum measuring device 
must be acaurate to +1 millimeter at required 
vacuum condition, Ifa differential gnge is used, 
the measured valve must be corrected for the 
barometric pressure of the location (including 
altitude) where drying is being done, Jf vacuum- 
monitoring device can be damaged by positive 
pressure, install a shutoff valve between device 
and yacuum manifold, 


ad, Connect a regulated helium supply sys~- 
tem capable of supplying 2 psig to open fitting 
on vacuum manifold, using one copper seal 
RE261-3001-0001, Torque fitting to 135-186 
in-Ib, Hellum supply system must incorporate 
n shutoff valve installed as near vacuum mani- 
fold as possible, 


ne, Using caps AN020-4J and copper seats 
RE261-3001-000), cnp unused ports on vacuum 
manifold, Torque caps to 136-186 in-lb, 


nf, Close shutoff valve tn helium supply 
system (installed near vacuum manifold), 


ag. Loente a temporature mensuring device 
ncourate within 2° F and capable of mensuring 
ambient temperature on or near vacuum mant- 
fold, Record temperature, Temperature must 
be +60° F or grenter for this drying procedure, 


nh, Verify that vacuum system ean obtain 
and maintain vacuum requirements of figure 
1-14, 


al. Apply 560 pain maximum to START 
TANK VENT VALVE CONTROL customer 
connect, 


nj, Open shutoff valve Installed in vacuum 
line to pump and Initinte vacuum-drying of 
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system, Maintain vacuum for a minimum of 3 
hours, which must i:clude drying for qa minimum 
of 1 hour at required vacuum condition (see 
figure 1-14), 


ak, Close shutoff valve in vacuum line to 
pump, and shut off vacuum pump, 


al, Close shutoff valve in vacuum monitor 
gage line (if installed), open shutoff valve in 
helium supply system, and pressurize start 
system to 2 psig, 


am, Close shutoff valve in helium supply line 
near vacuum manifold; then shut off and vent 
helium supply system, 


an, Decrease pressure to START ‘TANK 
VENT VALVE CONTROL customer connect to 
Zoro, 


NOTE 


During subsequent operations, all 
openings in the start system must 
remain capped except when making 
required connections, Onee rens- 
sembly of the start system is begun, 
it must be completed as soon ns pos- 
sible to minimize contamination by 
moisture, 


no, Disconnect yacuum Hnes from teat plates, 
Install protective cap on test plate immediately 
altor disconnecting ne from each toat plato. 


ap. Disassomble and remove vacuum hard- 
waro from engino nvea, 


aq. Remove tost plate from start tank gase- 
ous rofill line, Using new sonl, connect rofill 
Hno to thrust chambor Injector {rel manifold 
finnge, Using bolts RD111-1000-3428, Install 
brackot 602820 tn same location as bofore 
romoval, Torquo bolts to 43-47 in-lb, and 
anfotywire as required, 


nr. Romove teat plate from start tank Iquid 
rofill line, Using now seal, connoct refill line 
to ASI lower fuol line, Torquo bolts to 62- 
68 in-lb, and anfotywire, 


ns. Romovo tost plate from START TANK 
INITIAL FILL customer connect, Using now 
‘oN roconnoct Inltinl-f1ll custome: connect 
No. 
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at. Romove test plate from START TANK 
VENT & RELIEF VALVE DRAIN customer con- 
noct, Using now seal, reconnect vont-and- 
relief valve drain customer connect ne, 


CAUTION 


During steps au through aw, extreme 
care must be taken to prevent damage 
to sealing surfaces, 


NOTE 


If MD336 change was acecmplished 
(replacement of STDV) after stage 
acceptance t-st, disregard steps 
au through aw and proceed to step 
ax, 


nu. Remove test plate from STDV outlet, 
and carefully remove spacer from between 
STDV swing gate and gate sealing surface, 


av. Remove protective closure from STDV 
discharge hose, install new seal, and connect 
hose to STDV with bolts and washers. Torque 
bolts to 314-346 in-lb, and safetywire. 


aw. Remove bolts and washers that secure 
STDV drain Lite to STDV, and remove test 
plate. Install new seal, and connect drain line 
to STDV with bolts and washers. Torque bolts 
to 41-45 in-lb, and safetywire, 


ax. Remove plugs and packings from test 
plates 9020274, 9019968, 9019969, und 
9020222-11., f 


ay. Install new packings MS2877H-6 lubri- 
cated with sealing and antiselze compound 
RB0140-C05 (Rocketdyne) on burst diaphragms. 


az. Reinstall burst diaphragm on test plates. 
Torque to 100-150 in-lb, and safetywire. 


3.5.9.7 Drying Start System (Engines 
incorporating MD254 or MD347 Change). 

a, Install a hygrometer sensing element 
capable of measuring and ind{cating 5 percent 


relative humidity at start tank vent-and-relief 
valve drain exit as follows: 


(1) Place sensing element inside a plastic 
bag through open end of bag. 


Section Hl 
Paragraphs 3,5.9.7 to 3,6,9.8 


(2) ‘Tape open ond of bag over start tank 
vent-and-reliof valve drain oxit, allowing for a 
vent opening around sensing clement, Do not 
nilow sensing element to contact flange ov ne, 


NOTE 


The sonsing element must be posi- 
tioned in the purge gas flow stream 
between the start (ank vent-and- 
rellef valve drain exit and the vent 
opening at the top (open end) of the 
plastic bag. 


e If the hygrometer docs not incorpo- 
rate temperature sensing capability, 
a temperature measuring device 
accurate within 2° F must be placed 
in the purge gas flow stream, 


(3) Cut a small hole in closed end of bag. 
NOTE 


The bag mus: be vented to atmosphere 
at both ends, 


b. Connect a regulated supply of helium 
(refer to section It) capable of supplying 60 
+5 psig to start tank initial fill line, Helium 
supply gas temperature must be 60° to 250° F 
at customer connect, 


c. Apply 550 psia maximini pneumatic pres- 
sure to START TANK VENT VALVE CONTROL 
customer connect to open vent valve. 


d. Adjust pressure to start ton’ diitial fill to 
50 45 palg and purge with helium until humidity 
is within limits of figure 1-13. Continue purging 
for 2 more hours; then decrease purge pressure 
to zero, 


e. Decrease pressure to START TANK VENT 
VALVE CONTROL customer connect to zero. 


f. Remove sensing element and bag from 
start tank vent-and-relief valve draln exit. 


3.5.9.8 Drying ‘Turbine and Exhaust System, 
a. Connect a regulated supply of hellum 


(refer to section Il) capable of supplying 500 psig 
to START TANK INITIAL FILL customer con- 


‘nect, 
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b. Removo one desioaant covor from thrust 
chamber closure. (Install humidity sonsing 
- eloment in destecant compartment with cover 
partially in place, allowing for purge flow. Do 
not allow sensing element to contict thrust 
chamber or closure, 


c. Remove closures from oxidizer turbine 
senl drain, oxidizer turbopump primary seal 
drain, and intermediate seal purge check valve, 


d. Make sure start tank is vented. 
CAUTION 


Failure to open the STDV before 
applying purge prevsure can result 
in dry-spinning of the fuel turbine. 


e. Energize helium control, ignition stage 
control, mainstage contyol, and STDV control 
valves, 


f. Pressurize engine helium tank to 225- 
250 psig at stage static-test sites, or 600- 
1,600 psig ut KSC, 


g. Slowly apply 500 psig maximum of helfum 
nt 60° to 600° F to START TANK INITIAL FILL 
customer connect system. 


h, Purge for 15 minutes minimum. Continue 
purge until humidity monitored at thrust cham- 
ber exit is within limits of figure 1-13, 


i, Decrense pressure at START TANK INI- 
TIAL FILL customer connect system to zero. 


J. Deenergize STDV, mainstage, and ignition- 
phase control valves, 


k, Decrense pressure to engine helium tank 
to zero, 


1, Allow all pressure to vent from helium 
tank; then deenergize helium control valve. 


m. Disconnect pitrge source from START 
TANK INITIAL F{LI. customer connect system. 


n.. Remove humidity indicator from thrust 
chamber closure desiccant compartment. In- 
J stall desiccant (refer to section 11), and: 
reinstall access cover. 


o. Install protective closures. 
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3.6.9.9 Drying Gas Generator and Propellant 
Lines, 


n. Disconnect mainstage control manifold 
from GG control valve. Note position of bracket 
for reinstallation, Remove seal and retain, 


NOTE 


It nay be necessary to remove line 
clamping or to disconnect mainstage 
control manifold (inlet Ine) from 
fast-shutdown valve to obtain clear- 
ance to inatall test plate on GG con- 
trol valve, 


b. Install test plate 0025853 from kit 9019669 
on GG control valve opening control port, Install 
protective closure on mainstage control mani- 
fold, Torque bolts that secure test plate to 
41-46 In-lb, 


c. Connect a regulated supply of helium 
(refer to section II) capable of supplying 225- 
260 psig to test plate on GG control valve. 


d, On Sil-stage engines, connect & pneu- 
matle source (helium or gaseous nitrogen) 
capable of supplying 30 psig to stage oxidizer 
recirculation return Une helium injection supply 
system, Gas temperature must be 50° to 200° F. 


e. On SIVB-stage engines, connect a pneu- 
matic source (helitim or gaseous nitrogen) 
capable of supplying 30 paig to an instrumenta- 
tion port on stage oxidizer recirculation return 
line. Gas temperature must be 50° to 200° F, 


f. Verify that stage oxidizer p1-~*.:."+> and 
oxidizer recirculation system shutoff valve 
(LOX return valve on SII stage) are closed. 


gy. Remove one desiccant cover from thrust 
chamber exit closure, 


h. Install a hygrometer sensing element 
capable of measuring and indicating 5 percent 
relative huinidity at open thrust chamber exit 
closure desiccant container, 


NOTE 


The sensing element must be post- 
tioned in the purge gas flow stream, 


e If the hygrometer does not incorpo- 
rate temperature sensing capability, 
a temperature measuring device 
accurate within 2° F must be placed 
in the purge gas flow stream. 
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i, Adjust prossuro to 226-260 palg to open 
GG control valve, 


j, Adjiat pressive to stage oxidizer roctr- 
culation system to 26-30 'palg. Purge until 
indleatod humidity ie.wilhin Hmits of figure 
1-13, Continue purging for 2 more hours; then 
decrease purge pressiire to zero. 


k, Disconnuct pneumatic source from stage 
oxidizer recirculation system, and immedlately 
close system, 


1. Connect pneumatic source disconnected in 
step k to instrumentation port in stage LHg re- 
circulation system. 


m. Vertfy that stage LHg pre-valve and re- 
circulation system shutoff valve are closed, 


CRE et arm era) | eer 
n. ‘Adjust pressive to stage Lily reolroula- 
ton system to 26-30 psig, Purge until Indicated 
humidity is within limits ‘of figure 1-13. Con- 
tinue purging for 2 more hours; then decrease 
purge pressure to zero, 


o. Disconnect pneuniatic source from stage 
LHg rectrculeton system, and immedlately 
close system. 


p. Decrease pressure to GG control valve to 
zero, 


q. Remove humidity indicator, and {mmedt- 
ately install thrust chamber exit closure desic- 
cant cover. 


r, Disconnect pneumatic supply from test 
plate on GG control valve, 


8. Remove test plate from GG control valve. 


t. listall new seal, mainstage conttol mant- 
fold, and bracket on GG control port with bolts 
and washers, Torque bolts to 41-465 in-lb, and 
safetywire, 


u, If the fast-shutdown valve inlet line was 
disconnected, install new seal and reinstall 
ae Torque bolts to 41-465 in-lb, and safety- 
wire, 


3.6.9.10 Dry ing Purge ‘Mainltold System. 
This procedure dries the fuel and oxidizer 
pe and cavities and the GG fuel mani- 
fold, 


Section HI 
Paragraph 3,6.9, 10 


a. Connect a regulated supply of hollum 
(refer to section II) capable of supplying 116 polg 
to purge manifold, 


b. Remove closures from (uel and oxidizer 
turbine seal drains, 


c. Remove one desiccant cover from thrust 
chamber exit closure, 


d, Install a hygrometer senaing element _ 
capable of measuriiig and indléating 6 percent 
rolative humidity at open thrust chamber oxit 
closure desiccant container, 


NOTE 


The sensing element must be posi- 
tioned in the purge gas flow stream. 


e it.the hygromoter does not incorpo- 
rate temperature senslig capability, 
a temperatire menatring device 
necurate within 2° F must be placed 
in the ptitge gas flow stream, 


e. Remove plug from fuel turbopurmp primary 
seal drain line upstream of check valve. 


{. Install ‘a hygrometer. sensing element cap- 
able of mensut'irig and indicating 6 petcent | 
relutive humidity at fuel turbopump drain line, 
fuel turbine seal drain, and oxidizer turbine 
seal drain as follows: 


(1) Place sensitig élement inside a plastic 
bag through open end of bag. 


(2) Tape open end of bag over drain‘con- 
nections allowing for a vent opening around 
sensing element, Do not allow sensing.element 
to contact connections or line, and do not allow 
tape to touch sealing surface of connections, 


NOTE 


The sensing, element mist be posi- 
Honed in the purge gas flow stream 
between the drain line and the vent 
opening at the top (open end) of the 
plastic bag. 

e If the hygrometer does not incorpo- 
rate temperature sensliig capability, 
a temperature measuring device 
accurate to 2° F mtist be placed ti 
the purge gas flow stream. 


(3) Cut a small hole in closed end of bag. 
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NOTE 


The bag must be vented to atmos- 
phere at both ends, 


g, Adjust pressure to purge manifold BYB- 
tem to 67-115 psig, Helium temperature must 
be 60° to 200° F at customer connect, 


he Cofitlritie purge until humidity monttored 
at fuel turbopump primary seal drain is within 
limits of figure 1-13, 


{. Decrease purge pressure to zero, 


J. Remove humidily Indleator, and einstall 
plug at fuel turbopump primary seal drain, 
Torque plug to 65-70 in-lb, Leak-test plug 
during remaining purge requirements, 


ks Readjubt piltge Pressure (8 7116 pale, 
Continue purge while motltoring hinidity at 
fuel and oxidizer turbine seal dralns tintil 2 
hour's of total dryirig time (including purge of 
step h) 1s completed. Discontinue purge if 
humidity monitored at drains is within mits 
of figure 1-13, 


1, Decrease purge pressure to zero, 


m, Remove humidity indicators from drains 
and install protective closures, 


i. Install desiccant compartment cover on 
thrust chamber closure, 


o, Remove purge source from PURGE 
MANIFOLD SYSTEM customer connect. Con- 
nect customer line if disconnected. 

p. Safetywire fuel turbopump drain plug. 
3.6.9.141 Drying Oxidizer Dome and Gas Gen- 
erator Oxidizer Injector. 

WARNING 
Fallure to observe safety require- 
ments in step a can result in injury 
to personnel, 

a. Have persunnel stand behind adequate 
safety barriers or at a safe distance from the 
engine during this task, (Not required at KSC.) 


b. Remove one desiccant cover from thrust 
chamber closure, 
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oc, Romove vlosures from oxidizer turbopump 
primary seal drat ine, oxidizer turbine seal 
drain, and intermediate seal purge check valve, 


d, Energize hellum control valve, 


0. Pressurize énglie helium tank to 1,400- 
1,600 psig. Maintain pressui'e under flow con- 
ditions at 60° to 200° F for 15 minutes. 


f, Decrense pressure in engine helium tank 
to zoro, 


g. When hellum tank ts vented, deenergize 
helium control valve. 


h. Instajl desiccant cover on thrust chamber 
closure, 


1, Install closures on turbopump drain lines, 


i PMR ee cece i a Abad in Bakes 
3.6.9, 12. brplit’ Palinallc dysterty. -Pretimatie 
system drying Is required only If system has 
been opened or otherwise exposed to contamina- 
tion subseqtient to post-acceptance test engine 
sequence test, 


WARNING 


Fallure to observe safety requlre- 
metits in step a can result in injury 
to personnel, 


a, Have peradinel sland béliliid aately bar- 
riers or at a safe distance from the engine dur- 
ing this task, (Not required at KSC.) 


b. Remove one desiccant cover from thrust 
chamber exit closure, 


c, Remove closures from oxtdizer turbopimp 
primary seni drain, oxidizer turbine seal drain, 
and oxidizer turbopump intermediate seal purge 
check valve. 


d, Make sure stage pre-valves are closed 
and oxidizer and fuel inlet ducts dre at amblent 
presstre to prevent dry spihning of propellant 
flowmeters when engine propellant valves are 
opened, 


e, Energize helium control valve, 
f, Pressurize etigine heliim tank to 1,400- 


1,600 psig, Malritain pressure under flow condl- 
tions at 50° to 200° F, 
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g. Energize ignition-phase control valve, 
h, Energize matnstage control valve. 

1. Energize STDV control valve, 

j. Deenergize STDV control valve. 

k. Deenergize mainstage control valve, 

1, Deenergize tenitlon-phase control valve, 
m. Repeat steps g through | twice, 


n. Decrease pressure stipply to engine 
helium tank to zero. 


o, When helium tank is vented, deenergize 
helium control valve, 


p. Install desiccant cover on thrust chamber 
exit closure. 


q. Install closures on oxidizer turbopump 
primary seal drain line, oxidizer turbine seal 
drain, and intermediate seal purge check valve. 


3.5.9.13 Vackiim-bi vite Propellant Valves 
and Oxidizer Turbine Bypass Valve, 
cumtlation of moisttire in the internal cavities 
of these valves may prevent proper operation 
of the valves since the tiolsture freezes when 
the valves are subjected to low-temperature 
conditions, The GG control valve, OTBV, 
MFV, MOV, and MRCV linkage cavities may 
be dried individually or simultaneously. 


a, Remove vent port check valve on GG 
control valve adjustment plate. (Refer to 
R-3825-3,) 


b. Remove vent port check valve on OTBV 
linkage housing (port C). (Refer to R-3825-3, ) 


vA, On engines incorporating MD366 or 
MD371 change, remove vetit port check valve 
from port A on linkage hotiditg of MRCV (refer 
to R-3825-3) and install MRCV atid GG vaive 
drying and leak test kit EWR230004 into port A 
of MRCV, (See figure 3-60A,) Torque univer- 
sal fitting bolt EWR168313 to 18-22 in-tb, 


c, Remove vent port check valve on linkage 
housing of MFV (port G) and MOV (port G), 
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Figure 3-60A, MRCV and GG Valve Drying 
and Leak Test Kit EWR230004 


d. See figure 3-61 aid connect vactiiim system 
to viil¥es, Vacuum pump must be eapfible of 
obtaining yacuum requirements of figure 1-14, 
Gage used to menstte absolute presélre in sys- 
tem tnust be accurate to +1 millfmeter at re- 
quired vacuttm condition, If a differentitl"pres- 
sure gage is used, the measured value must be 
corrected for the barofietric pressure of the 
location (including altitude) here drying ts being 
done. Install fittings from kit EWR226300 to 
interconnect + lyes. Do not exceed 66 in-lb when 
installing fittings in engine valves, 


e. Determine temperature of valves (stabil- 
ized amblent temperature in engine area is 
acceptable) and see figure 1-14 for required 
vacuum, 


f, Close shutoff valvein helium supply system. 
g. Open shutoff valve installed in vacuum line, 


h, Draw a vacttim on system tntil vacuum 
gage indicates required vacuum as determined 
from figure 1-14. Mattitain required vacuum 
for a minimum of 30 minutes. 


i. Close shutoff valve tn vacuum line to pump 
and shut off vacuum ptimp. 


j. Close shutoff valve in vacuum monitor 
gage line, open shutoff valve in hellum supply 
system, and pressurize system to 2 psig. 


k, Close shutoff valve in helium supply line; 
then shut off and vent helium supply system. 


1. Disconnect lines and fittings from valves, 


m. Install vent port check valves. (Refer 
to R-3825-3,) 
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Propellant Valves and Oxidizer Turbine Bypass Valve Vacuum Drying 


Schematic (Typical) 


3.6.9.14 Vacuum-Drying Calips Checkout Line, 


n. Using a tee fitting, connect a vacuum 
pump capable of obtaining vacuum requitements 
of figure 1-14 in systein to CATIPS CHECKOUT 
LINE customer connect, Gage used to ineasure 
absolute pressure in system must be accurate 
toad millimeter at requitted vacuum condition. 
If a differential pressure gage is used, the 
measured value must be corrected for the 
barometric pressure of the location (including 
altitude) where drying 1s being done, Vacuum 
system must incorporate a shutoff valve be- 
tween customer connect and vacuum pump, 


b. Connect a regulated supply of helium 
(refer to section IT) capable of supplying 2 psig 
to tee on customer connect, Helftm supply 
system tnust incorporate a shutoff valve in- 
stalled as near customer connect as possible. 


c. Make sure shutoff valve in vacuum line is 
open and shutoff valve in pressure line is closed, 
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d. See figure 1-14 for required vacuum, and 
initiate vacuum drying of calips checkout line 
and mainstage OK pressure switches. Maintain 
required vacuum condition for a minimum of 30 
minutes, 


e. Close shutoff valve in vacuum line to pump, 
and shut off vacuum pump. 


f. Open shutoff valve in hellum supply sys- 
tem, and pressurize system to 2 psig. 


g. Close shutoff valve in helium supply line; 
then shut off and vent helium supply system. 


h. Disconnect lines and fitting from customer 
connect, 


i. Immediately install protective closure or 
reconnect customer connect system, 
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3.6.0,16 Drying Start Tank Vent-and-Relief 
Valve Control Cavity, The accumulation of 
moisture In the control cavity of the start tank 
vent-and-relfef valve may prevent proper operna- 
tion of the valve duc to cryogenie operating 
temperatures, Moisture may enter the control 
cavity hen the valve control Ine tg opened to 
atmosphere during engine installation, or mois- 
ture may accumulate after repeated engine 
chill-downs, 


ft, Using a tee fitting, connect a regulated 
helium supply capable of supplying 2 psig to 
start tank vent valve control system. Helium 
supply system niust {ncorporate a shutoff valve 
installed as near tee fitting as possible, 


b. Connect a vacuum pump, capable of ob- 
taining vacuum requirements of figure 1-14 In 
vent-and-rellef valve control cavity, to tee 
connected to start tank vent valve control sys- 
tem. Gage used to measure absolute pres- 
sure in system must be accurate to 41 milll- 
meter at required vacuum condition, Ifa 
differential pressure gage is used, the mea- 
sured value must be corrected for the baro- 
metric pressure of the location (including 
altitude) where drying is being done. Vacuum 
system must incorporate a shutoff valve bhe- 
tween tec fitting and vacuum pump. 


ce. Make sure shutoff valve {n vacuum line 
is open and shutoff valve in pressure line Is 
closed. 


d, Determine tetiiperature of start tan’ vent- 
and-relief valve (stabilized ambient temperature 
in engine area {s acceptable) and see figure 1-14 
for required vacuum. 


e, Draw a vacuum on start tank vent valve 
control fine until required vacuum is obtained. 


f. Maintain required vacuum for a minimum 
of 30 minutes. 


g. Close shutoff valve in vacuum line to pump 
and shut off vacuum pump. 


h, Open shutoff valve in hellum supply sys- 
tem, and pressurize system to 2 psig. 


i. Close shutoff valve in helium supply line; 
then shut off and vent helium supply system. 


Section III 
Paragraphs 3.6.9. 16 to 3,6,.9.16 


J. Disconnect drying system Ines and tee 
from vent valve control system, 


3.6.0.16 Ditving Oxidizer and Fuel Inlet Duct 
Torsional Bellows, After torsional bellows 
have been diled, they must be protected from 
moisture. This is done by installing protective 
covers specified in R-3826-3, 


a. Obtain the following equipment: 


(1) Fuel tnlet duct heater kit 0016064 con- 
sisting of enclosure 9016054-3, heater assembly 
9016954-5, and blanket assembly 9016964-7, 


(2) Oxidizer inlet duct heater kit 9016066 
consisting of enclosure 0016955-3, heater assem- 
bly 9016965-5, and blanket assembly 9016055-7, 


(3) Multimeter, Triplet 630, or equivalent. 
CAUTION 


Do not connect heater to electrical 
power supply until heater and in- 
stlator installation is complete, 
Applying electrical power before 
heater is centered and installation 
is completed can damage heater, 


e Heater must be installed as speci- 
fled to prevent damage to heater, 
and to ensure proper drying of the 
bellows. 


b, Install applicable heater assembly and 
blanket assembly, specified in ctep a, on inlet 
duct as follows: 


(1) If inlet duct bellows assembly protec- 
tive covers RK395-40016 basic, -011, or -021 
are installed, remove covers. 


(2) Spread heater band only enotigh to clear 
diameter of duct flange (heater may be spread 
across its diameter and along {ts longitudinal 
axis), Place heater around flange with center 
tab between boltheads on bolthead side of 
flange, and outside tabs positioned with one tab 
on each side of one bipod set as shown in 
figure 3-61A, Contour of heater must mate with 
contour of duct flange, and heater bolt connec- 
tion must be located between 2 sets of bipods as 
shown in figure 3-61A. 
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Figure 3-61A, Installing Inlet Dict Torsional Bellows Heater 
3-284B Change No. 2 - 5 January 1971 
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(3) Center henter band on flange joint, 
and connect heater ends with connecting bolt 
ns shown tn figure 3-61A. Using an 11/32 inch 
wrench, Ughten nut until rubber ends of heater 
butt against ench other, (A 100 percent contact 
of the end surfaces ts not required.) 


(4) Using multimeter, perform the 
following resistance test on heater: 


Operation Result 


(n) Pin d (supply) 
to engine, 


Resistance must 
be greater than 
100,000 ohms. 


Resistance must 
be greater than 
100,000 ohms, 


(b) Pin N (return) 
to engine, 


Resistance must 
be less than 1.0 
ohm, 


(c) Pin G (ground) 
to heater outer band. 


(5) Install insulator blanket snugly around 
heater band, with end of blanket located between 
2 sets of bipods as shown in figure 3-61A. 

Aline cutouts around bipods and secure by 
pressing blanket tape ends to blanket. 


CAUTION 


Heater leads must not have any 
weight or stra{n placed on them, 
since damage to heater may result, 


c. Connect hieater to a 115 vac electrical 
source (heater {sg rated at 225 +5 watts). After 
approximately 10 minutes, make sure heater is 
operating by feeling bipods or inlet duct adjacent 
to insulator for indication of heat, 


d, Allow heater to operate continuously for 
a minimum of 8 hours if ambient temperature 
is below 50° F, 6 hours if ambient temperature 
is 50° to 80° F, and 4 hours if ambient tempera- 
ture is 80° F or above. 
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WARNING 


Touching heater or adjncent flange 
ni'ea, before henter hns cooled, may 
resi in injury to personnel, 


e. After specified ttme, disconnect heater 
from electrical power source, and remove 
insulator blanket. 


f. Allow henter to cool for 1/2 hour min- 
{mum} then loosen heater clamp nut, spread 
heater only enough to clear duct flange, and 
remove from duct. 


g. Place henter assembly and blanket assem- 
bly in applicable enclosure specified in step a. 


he install protective covers on flange joint 
immediately after completion of drying (refer 
to R-3825-3), ; 


3.6.10 ACTUATING VENT PORT CHECK 
VALVES. This task consists of mantally 
actuating all engine vent port chock valves 
before CDDT and within 60 days of latinch, All 
vent port check valves except 653364 have 
poppets large enough to grip by hand for actua- 
tion. Actuate valves 553364 using an adhesive 
device wrapped around a finger as follows: 


a. Wrap a layer of aluminum tape 
0425 3UAL 9704M (Minnesota Mining and Mfg), 
or equivalent, snugly around a finger with 
sticky side out. 


b, Wrap a layer of pressure-sensitive tape 
RBO195-002 (Rocketdyne) over aluminum tape 
with sticky side out, 


c. Actuate vent port check valve by firmly 
pressing tape ring against poppet surface and 
lifting, and/or rotating and then lifting poppet 
offseat. 
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3,6, 11, REPLACING THRUST CHAMBER. 
TEMPE a TR aR HEAT SINK 

9) » This task must bo performec 
T months before latinch. ‘The task consists of 
removing the thrust chamber temperature 
transducer, replacing the heat sink compound 
between the transducer and transducer mounting 
pad, and roinstatiing the transducer, 


tt, Without disconnecting electrfeal connector 
P129 or P1390, remove thrust chamber jacket 
temperature transducer CS1 or CSin ns follows: 
(See figure 3-615, ) 


(1) Remove bolts and washers that secure 
temperature transducer to transducer mounting 
pad, 


(2) Remove screws and washers that 
secure bracket to bracket mounting pad on 
thrust chamber, 


(3) Move transducer away from mounting 
pads, 


WARNING 


The following procedure specifies 
trichlotoethylene (MIL-T-27602) 

or trichloroethane (MIL-T-81533), 
which are toxic solvents. Inhalation 
of their vapors or prolonged contact 
with the liquids can cause serious 
injury or death, 


e The following procedtite specifies 
cleaning compound (MIL-C-81302), 
which is volatile, Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation. 


(4) Remove heat-sink compotitid from 
transducer and transducer mounting pad, Clean 
transducer and transducer mounting pad by 
wiping with clean, lint-free cloth dampened 
with trichloroethylene, cleaning compound, or 
trichloroethane. 


b. Install thrust chamber jacket temperature 
aT CS1i or CSia as follows: (See figure 
3-6 B, 
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Figure 3-613, Thrust Chamber Jacket 
Temperature Transducers 


NOTE 


There must not be cavities in the com- 
pound that could cause air pockets be- 
tween the transducer and the transducer 
mounting pad. 


(1) Spread an even coat of héat-sink com- 
pound DC340 (Dow Corning Corp) {h recessed 
area of transducer so that recessed area is filled 
from flush to 1/16 inch above mating surface of 
transducer, 


(2) Position and seciire transducer to trans- 
ducer mounting pad with bolts and Washers; _ 
lubricate (Method A, R-3826-3, Volume 1) bolts 
with lubricant grease RB0140-012 (Rocketdyne). 
Do not tighten bolts, 


(3) Secure bracket to bracket mounting pad 
with screws and washers, Torque screws to 
67-82 in-lb, 


(4) Torque bolts securing transducer to 
transducer mounting pad to 3-5 in-lb and 
safetywire. 
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3,6 HANDLING, 


3,0.1 ALINING OXIDIZER AND FUEL INLET 
DUCTS. The following procedures check the 
nlinement of the oxidizer and fuel inlet duct null 
point index marks and aline the ducts if mis- 
nlinement exceeds the specified tolerances: 


n, Check applicable inlet duct null-point 
index marks seribed in 3 places on clrcumfer- 
ence of duct, Duct alinement is satisfactory if 
total misalinement of all 3 sets of index marks 
does not exceed 0.066 inch. If duct allnement 
is satisfactory, disregard remainder of proce- 
dure. 


b. Ifalinement ts not satisfactory, obtain null 
adjuster set 9024640 and aline fuel or oxidizer 
inlet duct as outlined {n steps c throtiglit, (See 
figure 3-62,) Use null adjuster 9024767 to alitie 
oxidizer duct, and null adjuster 9024767 to aline 
fuel duct, 


c. Cut lockwire, and remove 3 bolts, 3 
washers, and nut plate from propellant inlet 
duct center flange. Mark bolts and washers 
for reinstallation in same holes. 


d. If engine ts installed in stage, remove 
bolts that secure inlet duct to stage. 


e. Remove 2 lockpins from null adjuster 
housing. 


f. Remove clevis pin that secures clevis to 
idler. Remove idler from null adjuster. 


g. Loosen thumbscrews until screw end is 
flush with inside surface of housing. 


h. Place idler on side of inlet duct flange 
with elongated boltholes so that pin engages 
center bolthole. 
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1, Place housing over idler and cut flange 
engaging housing pin in center bolthole of flange. 


J. Install ping through null adjuster housing 
and 2 outside boltholes of inlet duct flange. 


NOTE 
Idler must be free to slide against 
thumbserews. 


k. Tighten thumbscrew until {dler contacts 
inlet duct flange. 


1, Adjust handle until {dler and clevis holes 
are {nhallnement, Install clevis pin. 


m, Observing index marks through sfght hole 
in nttld adjuster housitig, turn handle until index 
mark on one rig is beyond mark on other ring. 
Hold this point for 3-6 minutes; then back-off 
handle until tension {8 removed from duct, 
(Rotation beyond null position is required to 
release residual stresses and friction.) Repeat 
this step as necessary to obtain alinement tol- 
erances specified in step a. 


n. Remove clevis pin, and unscrew thumb- 
screws unttl they no longer contact idler. 


o. Remove 2 pins that secure housing to inlet 
duct flange and remove null adjuster, 


p.. Remove idler from duct flange and se- 
cure to null adjuster by installing clevis pin 
through idler and clevis. 


q. Install bolts, washers, and nutplate on 
propellant duct. Torque inlet duct bolts to 25- 
34 in-lb. Use washers previously removed to 
obtain a 0,010 +0. 005-inch gap between duct 
flanges. 


r, Safetywire bolts, 

s. If engine is installed in stage, secure 
inlet duct to stage with dry-lubed bolts. Torque 
bolts to requirements in R-3825-1. 

3.6.2 INSTALLING ENGINE, 


a, Aline oxidizer and fuet inlet ducts (para- 
graph 3.6, 14). 


b. Install engine on engine vertical installer. 
(Refer to R-3825-3, ) 
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Figure 3-62, Alining Propellant Inlet Ducts 
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Cc. Remove oxidizor inlet duct supports and 
flexible covers from oxidizer inlet duct. 


NOTE 


The oxidizer duct {6 normally 22,85 
inches long and can be compressed 
4 inchos with handler 00167865-11, 
The duct must not be compressed to 
less than 18,85 inches or extended 
to more than 26,85 inches. 


d, Compress oxidizer inlet duct approxi- 
mately one inch using installing tool 9026636 
from inlot duct support frame Installing tool kit 
9025160 attached to ends of inlet duct bipods or 
using oxidizer inlet duct handler 9016786-11, 


e. Remove fuel inlet duct supports and flexi- 
ble covers from fuel inlet duct. 


f, Compress fuel inlet duct approximately 
one inch using installing tool 9026636 from 
inlet duct support frame installing tool kit 
9025160 attached to ends of inlet duct blpods or 
using fuel inlet duct handler 9016784 as follows: 


(1) Retract supports 9022803 using nuts 
9022625 (2 places), rotate lock 9024800 out of 
position, and secure with ball-lock pin. 


(2) Place slide arm 9024709 in extreme 
outward position and secure with ball-lock pin, 


(3) On engines not incorporating MD287 
change, remove vent port check valve from 
fuel inlet duct, Carefully place handler on 
duct, 


(4) Make sure notches in top and bottom 
end plates engage lugs on duct bipod attach 
fittings. 


(5) Move slide arm 9024799 into position, 
engage lock 9024800, and secure with ball-lock 


pin, 


(6) Extend supports 9022803 using nuts 
9022825 (2 places). 


NOTE 


The fuel duct {s normally 22,85 
inches long and can be compressed 
4 inches with handler 9016784, The 
duct must not be compressed to less 
than 18,85 inches or extended to 
more than 26,85 inches, 
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(7) Using ratchet wrench on handler, com- 
press duct approximately one inch, 


g. Position vertical installer directly below 
thrust mount to within 1-1/2 inches fore and 
aft and 1-1/2 inches right and left, Sct caster 
brakes on vertical installer. 


h. Remove ongine handling adapters from 
forward end of thrust chamber, 


{, When using engine vertical installey in- 
corporating MD4 change to install J-3 engine in 
stage, use Stage Contractor procedures to 
raise engine to engine-to-stage mating position; 
then proceed to step au of this procedure, 


CAUTION 


Contacting or bumping engine com- 
ponents with the engine bracket can 
rosult in extensive damage to the 
engine, 


j. On Sil-stage center engines, attach fuel- 
side engine bracket 9021000-11 to oxidizer dome 
pad at ASI fuel manifold block. Torque bolts to 
160-200 in-lb. Do not contact or bump engine 
components with engine bracket, 


k. On SllI-stage outboard engines, install fuel- 
side bracket 9026858 with dowel pin outboard 
and engaged in gimbal actuator attach point lo- 
cated approximately 45 degrees counterclock- 
wise (looking aft from forward end of engine) 
from MOV; then install and secure fuel-side 
keeper 9022160 (inboard of bracket 9025868) with 
2 captive quick-release pins, (See figure 3-63.) 


1, On SII-stage engines, attach oxidizer-side 
engine bracket 9022273 to oxidizer dome pad 
located 90 degrees clockwise of MOV. Torque 
Deas bolts to 10-20 in-lb. (See figure 
3-63, 


m. On SIVB-stage engines, install fuel side 
bracket 9022159 with dowel pin outboard and 
engaged in gimbal actuator attach point located 
approximately 45 degrees counterclockwise 
(looking aft from forward end of engine) from 
MOV; then install and secure fuel side keeper 
9022160 (inboard of bracket 9022159) with 2 
captive quick-release pins, (See figure 3-64.) 


n, On SIVB-stage engines, attach oxidizer- 
side outboard engine bracket 9021002 to oxidizer 
dome pad located 90 degrees clockwise of MOV. 
Torque mounting bolts to 10-20 in-Jb. 
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Figure 3-63. Bracket Attach Polnts (S11-Stage Engines) 


o, On SIVB-atage engines, attach oxidizer- 
side pler 9022168 to bracket 9021002, Torque 
mounting bolts to 160-200 in-lb, 


p.» Set cable tertninatlon assembly blocks {n 
nominal position, and retract wedge bolt to 
maintain block in upper postition. 


_ NOTE 
On vertical installers incorporating 
MD2 change, ote of the cable termi- 
nation assembly housings 18 modified 


to provide clearance for the engine 
fuel inlet duct, 


q. Install cable teepieatfon assemblies 
9021698 and 9021698-11'on applicable brackets 
and plers as shown fri f{gures 3-63 and 3-64, 
Use 2 washers MS20002C10 under head of 
attaching bolt MS20010-10. ‘Torque bolts to 
100-150 in-lb. 


NOTE 


The control statlor’ must tid placed 
in a position that allows the oper- 
ator to safely observe the equip- 
ment and the assisting personnel 
during operation, 
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ry, . Remove electrical control station from 
installer storage compartment, Make sure all 
switches are in off position, 


s, Contiect att extéfial grotind cablé'from 
engine vertical {nstatler frame to facility 
ground, Make sure paint does not insulate 
connections, .Refer to R-3826-65 for engine 
vertical installer ground-cable fabrication re- 
quirements, 


WARNING 


An {mptoperly Wwlited power cable 
can cause an eléctridal potentlal 
between the vertical installer frame 
and the ground, resulting in death 
to personnel if contact {8 made be- 
tween the vertical installer and the 
ground, 


ts Make sure electrical power cable is wired 
so that engine vertical installer frame has same 
ground potential as facility, 
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nc, Actuate ENGINE UP button in short 
periods to take up slack in cables, 


WARNING 
Tho control station selector awitch 
must he positioned at OFF... Injury 
to personnel and damnge to the'en- 
gino or equipment can result If the 
control {8 necidentally actuated. 


nd, Position control station selector switch 
to OFF, 


ae, Make sure of equal tension on cables 
and that all of cable on hoist druma to in 
grooves, If tenalon is unequal, move solector 
switch to INDIVIDUAL, and actuate applicable 
button to equalize tension, 
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NOTE 


The ends of the tledown harness 
must be used to prevent swaying 
during lifting. For lifjs over 4 
feet, a rope must be attached to the 
free ends of the tledown harness, 


af, Detach tiedown harness from installer, 
ag. Swing out fluid interface support. 


ah. Make sure of the following before Li:ting 
engine: 


(1) Attach brackets and terminal block are 
secure, 


(2) Caster brakes are on, 


(3) Engine is alined with overhead struc- 
ture, 


(4) Clearance exists between overhead and 
pdjacent structures and engine, 


(5) Personnel nre clear of hazard area. 


(6) Personnel are assigned to guide lines 
attachad to ledown harnoss. 


(7) Control station operator ia ina doslr- 
ble ponition to observe gimbal mating and 
clearance, 


NOTE 


The holsts operate at slow specd 
whon the remote-control button is 
depressed halfway and at {nat 
speed when fully depressed, 


; a whe Bis 0 A Be Lan ty 
al, Position selector switch to DUAL; thon 
nctunte DUAL, CONTROL ENGINE UP button at 
slow speed, Raise engino approximatoly 6 
inches; then position selector switch to OFF. 
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{. Position fuel turbopump support link 
407577 between thrust chamber and fuel turbo- 


pump, 


j. Install pin 405010, washer 405039, and 
locknut NAS679C6 to secure fuel turbopump 
support link to turbopump, ‘Torque locknut to 
143-157 in-lb, 


k. Install bolt RD111-4010-4018 and washers 
407588 and 407587 to secure fuel turbopump 
support link to thrust chamber, Torque bolt to- 
400 in-lb, back off to zero, and retorque to 
40 in-lb, Safetywire bolt, 


l, Install strut 602464 with pin 602294, In- 
stall screw NAS1101C3H4 in pin and tighten 
screw, Safetywire screw, 


m, Reconnect struts 502290, 602464, and 
§02466 using pins, nuts, and washers, Torque 
nuts to 60-70 In-Ib, Strut 602466 must be 
installed with large-diameter end toward fuel 
pump forward mount, and connected to strut 
502290 with cutout facing fuel turbopump sta- 
bilizer strut, 


n, Remove equipment used to support elec- 
‘rical harness support frame, 


3,6,3 REMOVING ENGINE, 


a. Prepare vertical installer as outlined tn 
R-3826-3; then position installer directly below 
thruat chamber exit to within 1,5 inches fore 
and aft and 1,6 Inches right and left, Set caster 
brakes, 


b, If engine vertical installer incorporating 
MD4 change 1s used to remove engine, remove 
thrust chamber exit closure from engine and 
use Stage Contractor procedure to raise and 
position installer to support engine; then pro- 
cead to step g of this procedure, 


c. Connect an external ground cable from 
engine vertical installer frame to facility 
ground, Make sure paint does not insulate con- 
nections. Refer to R-3826-6 for engine vertical 
installer ground-cable fabrication requirements. 


WARNING 


An Improperly wired power cable can 
cause an electrical potential between 
the vertical installer frame and ground, 
resulting in death te personnel if con- 
tact is made between the vertical in- 
staller and ground, 
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d, Make sure electrical power cable is wired 
so that engine vertical installer frame has same 
ground potential as facility, 


e, Connect installer to 440-vac, 3-phase, 
60 Hz electrical power supply with equipment- 
ground provisions, 


{, Install applicable attach brackets and 
cable termination assemblies to engine, (Refer 
to paragraph 3, 6,2.) 


g. Disconnect fuel aud oxidizer inlet ducts, 


h, Compress oxidizer inlet duct approx!- 
mately one Inch using installing tool 91026636 
from installing tool set 9025160 attached to ends 
of inlet duct bipods or using oxidizer inlet duct 
handler 9016785-11. 


{, Compress fuel inlet duct approximately 
one inch using installing tool 9026636 from In- 
stalling tool set 0026160 attached to ends of inlet 
duct bipods or using fuel inlet duct handlor 
9016784 as follows; 


(1) Rotract supports 9022803 using nuts 
9022825 (2 places), rotate lock 0024800 out of 
position, and secure with ball-lock pin, 


(2) Place slide arm 9024700 in extrome 
outward position and secure with ball-lock pin, 


(3) On engines not incorporating MD287 
change, removo fuel inlet duct vont port chock 
valve, Carefully place handler on duct, 


(4) Mako sure notches in top and bottom 
ond plates engnago lugs on duct blpod attach 
fittings, 


(6) Movo slide arm 9024709 into position, 
ongage lock 0024800, and secure with ball-lock 
pin, 


(6) Extond supports 0022803 using nuts 
9022825 (2 places). 


(7) Using ratchet wrench on handler, com- 
pross duct approximately one inch, 


J. If engine vertical installor Incorporating 
MD4 is used to lower engine, make sure of the 
following: 


(1) Fluid Mnes interface ts disconnected. 
(Refer to paragraph 3.6.2.1.) 
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(2) Electrical interface is disconnected, 
(Refer to paragraph 3,6,3,2,) 


(3) Gimbal actuators are disconnected, 
(Refer to paragraph 3,6,3,1,) 


k, If engine vertical installer incorporating 
MD4 is used, make sure vertical installer is 
raised and in firm contact with thrust chamber 
exit; then remove gimbal to stage attach bolts, 
and secure engine to installer with engine tic- 
down harness, Use Stage Contractor proce- 
dures to lower engine and installer; then pro- 
ceed to step w of this procedure, 


1, Before lowering engine, make sure of the 
following: 


(1) Fluid line interface is disconnected, 
(Refer to paragraph 3, 6,2, 1,) 


(2) Electrical interface {s diaconnected, 
(Refer to paragraph 3, 6,3,2,) 


(3) Gimbal actuators are disconnected, 
(Refer to paragraph 3,6.3,1,) 


(4) Attach brackets and tormination assem- 
biles are secured, 


(5) Castor brakes are on, 
(6) Engine is in alinement with installer, 


(7) Clearance exists bolween ovorhend and 
adjacent structures and ongine, 


(8) Porsonnel ave clonr of hazard aren, 


(9) Porsonnol aro avsigned to gulde Mnes 
attached to tledown harness, 


(10) Control station oporntor le ina desir- 
ablo position to observe gimbal and clearance 
problems, 

m. Remove engine exit closure from engine, 
n, Remove gimbal bolts, 


0. Lowor engine to within 6 inches of In- 
staller support ring, 


p. Make sura of vortical allnement betwoeon 
{Installer and engine, Correct any deviation by 
moving selector switch to INDIVIDUAL and ac- 
tuating applicable button, 
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CAUTION 


Damage to oxidizer pump seal drain 
line may occur {f it is allowed to con- 
tact installer when lowering engine, 


q, Slowly lower engine onto installer, Thrust 
chamber must contact support ring as uniformly 
as possible and be centered on rubber pad. 


r, Secure ends of tledown harness to installer 


_ tledown rings, 


8, Slack off cables and remove cable termin- 
ation plugs from cable termination assemblics, 


t. Remove cables from overhead pulloys, 
wearing heavy gloves, and reel in, 


u, Disconnect electrical power from installer, 
and store control station in storage compart- 
ment, 

Ve Romove attach brackets end cablo ter- 
mination assembiies from ongina and store in 
installer components. 

We Remove fuel and oxidizer Inlet duct in- 
stalling tools or handlors, and install duct 
supports, 

X. On ongines not incorporating MD287 
change, if fuel inlot duct vont port check valve 
was removed, install seat on vent port chack 
valvo and roinstall valve. Torque valvo to 
176-200 In-lb, and safotywire. 


y. Make sure tho following covers and clo- 
sures aro installed on engine: 


(1) Oxtdlzer and fuel inlet duct covers and 
closuros, 


(2) Fluld lino interface eovors and closures, 
(3) Electrical interface covers and closures, 
(4) Thrust chamber cover and exit closures, 
(6) Heat exchanger cover. 

(6) Oxtdizer turbine bypass duct covers, 

(7) Turbine crossover duct covers, 


(8) Oxidizor and fuel inlet duct bipod 
covers, 
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Figure 3-64, Bracket Attach Points (SIVB-Stage Engines) 


u. Connoct installer to 440-vac, 3-phaso, 
60 Hz electrical power supply with equipment- 
grounding provisions, 


v. Mako sure MAIN POWER ON lamp on ra- 
mote control station 1s on, 


w. Inspeot tho following boforo starting 
operation: 


(1) Holst for electrical and mechanical 
action. 


(2) Cable for visible dofects, 


(3) Each cable wrap for position in drum 
grooves, 


(4) Stago or tost otand for proper inatalla- 
tion of pulloys, (Sco figure 3-66.) 


x. Position control station selector switch 
to DUAL. 


FUEL-‘SE 
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DOWEL PIN 
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y. Actuate DUAL CONTROL ENGINE DOWN 
pasha and, wearing heavy gloves, reel out both 
cablos, 


z. Pass cables througli pulloys and down to 
cable termination assemblies installed in step q. 


CAUTION 
The oxidizer pump Bent drain’ line 
must be watched during rotation of 


the engine on tho installer, to pro- 
vont damage to the drain Une. 


NOTE 


It may bo necessary to loosan or 
roleane tho engine tledown harness, 


an. Relonso support ring brako, and rotate 
ongine to aline cable termination assemblies 
with cablos. 


ab. Connect cables to cablo termination 
assemblies by removing lockpin, inserting 
cable termination plug in retainer, and roin- 
stalling lockpin, 


3-280 


R-3826-1B 


CAUTION 


For jifts of 3 feet or Jess, holst 
must be operated on slow speed, 
For lifts over 3 feet, holst may be 
operated on fast speed until a dis- 
tance of 3 feet from gimbal mating 
ts reached, At this point, speed 
must be reduced, since damage to 
the engine can occur, 


© Pneumatic interface fluid Ines and 
electrical cables must be clear of 
all protruding objects during the 
lifting operation, since damage to 
the engine can occur, , 


aj. Make sure that engine is hanging verti- 
enlly, Adjust, {f required, ba hal ida selector 
switch to INDIVIDUAL and actuating applicable 
button, Inspect for slippage in holst brakes, 


: ah ABR cays 
ak, Position selector switch to DUAL) then 
actuate DUAL CONTROL ENGINE UP buiton, 
and raise engine to within approximately 6 
inches of gimbal mating position, 


al, Remove protective closures from oxi- 
dizer and fuel inlet ducts and thelr mating 
ports, 


am, It installing an SII center ongine, post- 
tion oxidizer and fuel inlot duct seals on oxi- 
dizer and fuol turbopump inlet flanges. 


an, Position selector switch to DUAL; then 
actuate DUAL CONTROL ENGINE UP button, 
Raiso ongino to within 2 Inches of gimbal mating. 


no. Position seloctor switch to OFF, 
CAUTION 


To prevent damage to flanges and 
soaling surfaces, the fuel and oxi- 
dizer inlet ducts must be com- 
pressed to clear the mating con- 
nections whon the gimbal is mated, 


ap. Inspoct gimbal for allnoment and intar- 
face connections for clearance, If gimbal is 
not alined, adjust longitudinal and transyorse 
adjusting screws on cable tormination blocks, 
ne requrad. (Sco figure 3-66.) 
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Figure 3-66, Gimbal-to-Btage 
Installation Alinement 


aq. Position selector switoh to DUAL} then 
actuate DUAL CONTROL ENGLYE UP button at 
slow speed until ongine gimbal is botween 1/8 
and 3/8 inch from gimbal mating, 


ar, Position selector switch to OFF, 


As. Vority gimbal alinomont; adjust if noc- 
essary, (Seo figura 3-06,) 


at. Raiso ongino using vertical adjusting 
screws on cablo termination blocks untll gimbal 
has mated and ongnged approximately 1/8 inch 
minimum. 


au. Insert gimbal bolts and torque. 
av. If SII contor engino a boing insted, 


proceod to stop ny; {fan SIT outboard engine or 
SIVB ongino 16 boing installed, proceed to step 


* aw, 


aw. Install interface teal on fuel and oxidizer 
inlot ducts. 
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ax, Aline inlet ducts and seals with interface 
mating connections, decompress ducts, and 
remove handlers, Install washers and dry-lube 
bolts, and torque to requirements in R-3826-1, 
Safetywire bolts, and proceed to step az, 


ay, Aline oxidizer and fuel inlet ducts and 
seals to oxidizer and fuel turbopump inlet 
flanges, Install washers and dry-lube bolts, 
and torque to requirements in R-3825-1, Safety- 
wire bolts, and proceed to step ba, 


az, On engines not incorporating MD287 
change, If fuel Inlet duct vent port check valve 
was removed, install seal on vent port check 
valve and reinstall valve, Torque valve to 
176-200 in-lb, and safetywire. 


ba. If engine vertical installer {Incorporating 
MD4 change was used to raise engine, uso Stage 
Contractor procedures to lower installer to 
transporting position; then proceed to step bg, 


bb, Position selector switch to DUAL, Slack 
off cables by actuating DUAL CONTROL EN- 
GINE DOWN button, Remove cable termination 
plugs from cable termination assemblies, 


NOTE 


DUAL or INDIVIDUAL controls may 
bo used to reol in sables, 


be, Romove cables from overhead pulleys 
and, wenarlng hoavy gloves, rool in cables, 


bd. Romovo termination assemblies, attach 
brackets, and tledown harness from ongino, 
and store In appropriate compartmonts, 

be. Make sure MAIN POWER LIGHT fo off, 

bf, Disconnect olectrical powor from vorti- 
cal installor, and store control station in stor- 
age compartmont, 

bg. Romove installer from installation aren, 
Using spanner wrench 9021031, rotnto castors 
to trail position, 


bh. Porform requirements of paragraphs 
3.6.3, 3.0.6, and 3,6,7, 


bi, Make sure the following covers and 
closures are installed on engine: 


(1) Thrust chamber cover and exit closure, 
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(2) Heat exchanger covers, 

(3) Oxidizer and fuel inlet duct covers, 
(4) Oxidizer turbine bypass duct covers. 
(5) Turbine crossover duct covers, 


(8) Oxidizer and fuel inlet duct bipod 
Covers, 


(7) Hellum high-pressure relief valve 
cover (engine incorporating MD272 change), 


(8) Fuel bleed line covers, 


(9) Oxidizer turbine seal cavity drain line 
closure, 


(10) Fuel turbine seal cavity drain line 
closure, 


(11) Oxidizer pump primary seal drain 
line closure, 


(12) Oxidizer pump intermediate seal purge 
check valve closure, 


(13) Purge control valve vent Mne closure 
(on engines not incorporating MD166 change and 
on engines incorporating MD301, MD302, 
MD322, or MD323 change), 


3,6,2.1 Romoving Fluid Lines Interface 
Support... The Tht Ines Interface support is 
attached to the customer-connect lines support 
and 18 only removed when the engine 1s attached 
toa stage, Tho interface support has two posl- 
tlons for in and out movement and threo posi- 
tlona for up and down movemont, Lookping aro 
peovided at both positions to sooure the inter- 
fuco support in the desired position, A strap 
is attached to the arm of tho intorface support 
to hold tho fluid Unos In position, (feo 

figuro 3-607.) 


a. Pull lockpin and rotate support arm of 
fluid Ino interface support 9020628 to aline 
fluld nos with customor connects, 


b, Remove protective covers from customer 
connects, 


c. Remove clamps and support Unes, as 
nocossnary, Whilo connocting to stage, 
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Figure 3-67, Fluid Linos Interface Support 


d. Connect LOX BLEED LINE customor 
connect, 


eo, Connect FURL BLEED LINE customor 
connect, 


f, Connect START TANK INITIAL FILL 
customer connect, 


g. Connect HELIUM TANK FILL customor 
connect, 


h. Connect stage pneumatic control pres- 
suro line to START TANK VENT VALVE CON- 
TROL customer connect, 


{. Connect HYDROGEN TANK PRESSURIZA- 
TION customer connect, 


J. Connect OXIDIZER TANK PRESSURIZA- 
TION customer connect, 


k. On onginos incorporating M1106 change, 
connoct HEAT EXCHANGER HELIUM INLET 
customer connect (SIVB stage only), 


1, Connect FUEL PUMP DRAIN customer 
connect, 


m. Connect START TANK VENT & RELIEF 
VALVE DRAIN customer connect, 


n. Connect THRUST CHAMBER JACKET 
PURGE customer connect. 


o. Connect PURGE MANIFOLD SYSTEM 
customer connect. 
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p. Connect CALIPS CHECKOUT LINE cus- 
tomer connect, 


qd. On engines incorporating MD301, MD302, 
MD322, or MD323 change, connect OXIDIZER 
PUMP PRIMARY SEAL DRAIN customer 
connect, 


rv, Remove remaining section of fluid lines 
interface support 9020628; reassemble and 
store, 


3,6,2,2 Connecting Interface Electrical 
Cables, 


NOTE 


When connecting interface electrical 
cables to the SIVB stage, it is not 
necessary to disassemble the olec- 
trical cable clamping block. The 
clamping block can he removed 
from electrical Interface support 
assombly 0024460 and connected to 
the stage intact, 


a. Romoye bolts that secure one section of 
electrical cable clamp block mounted on elec- 
trical interface support assembly 9024460 to 
{roo first row cf cables for connection to test 
stand or stage olectrical connectors, 


bh, Disconnect engine olectrical and instru- 
mentation cables, ono ata time, from enable 
te»mination panol support on support assembly 
9024460, and connect each cable to appropriate 
connector on toast stand or stage olectrical in- 
torface panel, 


c. Disconnect romaining sections of clamp 
block from support assembly 0024460, and con- 
noct balance of cnblos to approprinte test stand 
or stage connectors, 


NOTE 
All olectrical connections must be 
vorifiod to make suro ull systoms 
operate properly, 


d, (Deleted) 
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e, Position and hold cables in their proper 
positions; reassemble cable clamp block on 
cables, and attach block to test stand or stage 
mounting brackets, Torque bolts to 99-121 in-1lb, 


f, Remove electrical interface support as- 
sembly 9024460 from engine interface cable 
support frame, and store, 


3.6,2.3 Connecting Gimbal Actuators, 


a, Place No, 1 actuator assembly in position, 
and install actuator pin, 


CAUTION 


Failure to support electrical harness 
support frame can result in damage 
to pins 692295 and transducer PFO, 


b, Remove 3 locknuts and washers from pins 
that secure struts 502290, 602464, 602466 to 
electrical harness support frame; then remove 
locknut and washer from pin that secures strut 
602466 io strut 602200, 


G,. Support woight of electrical harness sup- 
port frame to provent binding of pins, and re- 
move 4 pins 602205 (nuts and washers removed 
from these ping In step b), Continuo to support 
cloctrical harness support frame, 


d, Romove screw NAS1101C3114 from pin 
602204 that rotains strut 602464, Removo pin 
and strut, 


0. Romoyo bolt RD111-4010--4018 and 
washors 407688 and 407687 that secure fun) 
turbopump support link 407677, 


{, Romovo lovknut and washor from pin 
406010 that secures support Jink 407677 to 
turbopump, 


g. Pivot strut 602200 to dne side and remove 
pin 406010 and support Unk 407477, If strut 
5022090 cannot be pivoted out of the cay, remove 
locknut, washor, and pin that secures strut 
602200 to thrust chambor; {hon remove strut, 
pin, and support lnk, 


h. Place No, 2 actuator assembly in position, 
and install actuator pin, 
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(9) Helium high-pressure relief yalye 
cover (engines incorporating MD272 change), 


(10) Fuel bleed line covers, 


(11) Oxidizer turbine seal cavity drain line 
closure, 


(12) Fuel turbine seal cavity drain line 
closure, 


(18) Oxidizer pump primary seal drain 
line closure, 


(14) Oxidizer pump intermediate seal purge 
check valve closure, 


(15) Purge control valve vent line closure 
(on engines not incorporating MD166 change 
and on engines incorporating MD301, MD302, 
MD822, or MD323 change), 


2 Pull vertical installor castor 'ockpins by 
hand using spanner wrench 9021031 to turn 
casters, Position and lock rear casters in 
trall position; unlock front casters so they can 
turn, 


aa. Transfer engino and Installer from in- 
stallation area, and lock caster brakes. 


ab, If ongine is to be transferred to engine 
handler, perform procedures outlined in 
R-3826-3, If ongino {a to be placed in vertical 
storage, rofor to R-3826-3, 


3,6,3.1 Disconneoting Gimbal Actuators, 
nr. Disconnect No. 1 gimbal actuator, 


b. Disconnect No. 2 gimbal actuator ns 
follows: 


CAUTION 


Failure to support electrical har- 
ness support frame can result in 

damage to ping 602296 and trans- 
ducer PFO, 


(1) Remove 3 locknuts and washors from 
pins that secure struts 602200, 602464, and 
602466 to electrical harness support framo; 
than remove locknut and washer from pin that 
secures strut 602406 to strut 602290. 
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(2) Support weight of electrical harness 
support frame to prevent bindjng of pins, and 
remove 4 pins 602296 (nuts and washers re- 
moved from these pins in substep 1), Continue 
to support electrical harness support frame, 


(3) Remove screw NAS1101C3H4 from pin 
502294 that holds strut 602464. Remove pin 
and strut, 


(4) Remove bolt RD111-4010-4018 and 
washers 407688 and 407687 that secure fuel 
turbopump support link 407577, 


(5) Remove locknut washer from pin 
406010 that secures support link 407677 to 
turbopump, 


(6) Plyot strut 602200 to one side and re- 
move pin 406010 and support link 407677, If 
strut 602200 cannot be pivoted out of the way, 
remove locknut, washer, and pin that secures 
atrut 602290 to thrust chamber; then remove 
strut, pin, and support link, 


(7) Disconnect No, 2 gimbal actuator, 


(8) Poaltion fuel turbopump support link 
407677 botween thrust chamber and fuel turbo- 
pump, 


hatnetalt pin 406010, washer 406039, and 
locknut NAS679C6 to secure fuel turbopump sup- 
port Ink to turbopump, Torque locknut to 
148-167 in-lb, 


Sy Ge dis ease ig 
(10) Inatali‘bolt RD111-4010-4018 and 
washers 407688 and 407687 to securo fuol tur- 
bopump support link'to thrust chamber, Torque 
bolt to 400 in-lb, back: off to zero, and retorque 
to 40 in-lb, Safotywire bolt, 


(11)" Inatall strut 602404 with pin 602204, 
Install scrow NA81101C3H4 in pin; tighten and 
snafetywire screw, 


(12) Reconnect struts 602200, 602464, and 
602466 using ping, nuts, and washers, Torquo 
nuts to 60-70 In-lb. 


(13) Remove equipmont used to support 
electrical harness support frame. 
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3,6,3,2 Disconnecting Interface Electrical 
Cables, 


a, Clamp electrical interface support assem- 
bly 9024460 to engine interface cable support 
frame, Torque bolts that secure clamp to 
50-70 in-lb, 


NOTE 


When disconnecting Interface elec- 
trical cables from the SIVB stage, 

it is not necessary to disassemble 
the cable clamping block, All cables 
can be disconnected, and the cable 
ee te block can be removed from 
the stage intact and clamped to elec- 
trical interface support 9024460, 


b. Remove bolts that secure one section of 
electrical cable clamp block (at vehicle cone 
mounting polnt) to free flrst row of cables for 
ee to interface support assembly 


0, Disconnect engine electrical and instru- 
mentation cables, one ata time, from vehicle 
cinnectors, and connect each cablo to appro- 
piiato connector on outer panel of support as- 
sembly 0024460, (Refer to R-3625-3 for pro- 
cedure for disconnecting electrical connectors, ) 


d. Remove bolts, disconnect remaining sec- 
tiins of clamp block from vehicle cone mount- 
ing point, and connect balance of cables to ap- 
propriate connector on outer panel of support 
aesombly 0024460, 


e. Posltion and hold cables in their propor 
positions, Install bolts and washors, and ro- 
assemble cable clamp block in cables, Torque 
bolts to 30-40 in-lb, 


(, Install bolts that secure cable clamp 
block to support assembly, 


: aly wits 9 OPM EN s . RP ee” re eerie 
3.6.3.9" Installing Fluid Lines Interface Sup- 
ort, Inetall tulad lnos Interface support as 
Fattows (figure 3-67), using support 0020628-31. 
(On englties incorporating MD100 change, sup- 
port 0020626-41 must be used.” Tf support 
9020628-41 is not available, support 9020628-21 
or -31 may bo used.) 


a. Remove tube clamp assembly from 
channel arm of support, 
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b, Lift support in place on engine, and con- 
nect handler support bracket to engine customer- 
connect Lines support with 2 nuts and bolts, 

Hold nuts and torque bolts to 61-75 in-lb, 


c, Position support arms adjacent to fluld 
interface lines, disassemble tube clamp assem- 
bly, and attach tube clamp assembly to channel 
arm, Torque 1/4-inch nuts to 60-70 in-Ib, 
1/4-inch bolts to 63-77 In-lb and 3/8-inch nuts 
to 160-190 in-lb, 


d, Ifan engine not incorporating MD190 
change 1s installed and support 9020628-21 or 
~31 is not being used, disconnect fluid lines 
from stage or test stand, Position and secure 
lines to tube support clamp, Torque the 6 cap- 
tive bolts in the 3 tube clamps to 65-67 In-lb, 


“ts Coy alge do IRC 

o. If-an engine not incorporating MDi90 
change is installed and support 9020638-21 or 
-31 1a boing used, disconnect Muld Hnes from 
stage or toat stand, Position and secure lines 
to tube support clamp, Torque the 2 captive 
bolts in tube clamp that securos thrust chambor 
jacket purge line to 5 in-lb above starting torque; 
See cennernne 4 bolts in tube clamps to 
55- n-}b, 


{, Gonnact strap around lines, swing out 
support, and install protective covers on lines, 
Install arm lockpins, 


3,6,4 INSTALLING ENGINE RESTRAINER, 
(Sco figure 3-08.) | 


CAUTION 
Tho lugs on tho engine fuel manifold 
cannot support the welght of the en- 
gino reatrainor framo,' The re- 
straincr must be supported by an 
overhead crano, pulleys, or man- 
power tintll the two vortical out- 
board struts are inatalled, Damago 
to the engine can result {f the frame 
1s not supported, 


e Struts must not be forced into attach 
points, since damage to equipment 
can result, 


n. Holst engine restralnor into position ad- 
jacent to thrust chamber fuel manifold, Do not 
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Figure 3-69, Film-Cooled Diffuser 


b. Disconnect outriggors from rostrainor 


o. Removo vertical outboard struts from 
framo attach points, 


thrust chambor and f{ramo of engine restrainer, 


CAUTION f, Romovo short struts 0024690 and 0024631 
ae eee sg tees from fuel manifold and ongino restrainer frame. 
Tho luge on the ongine fuel manifold 


cannot support the walght of the en- 


mrt | th g. Romove bolts and nuts that secure ongine 
gine rostrainor. Tho rostrainer 


( reatrainer framo to fuel manifold, Carefully 
must be supported by an overhead remove restrainer from engine. Do not allow 
crane, pulloys, or manpower, Dam- rostrainer to bump against engine lnos or 
ago to the engine can rosult if the rompononts, 
rostrainer {6 not supported. co. oe 

3.0.6 INSTALLING FILM-COOLED DIFFUSER, 
c, Install a support on engine restrainor (Sco figures 3-60 to 3-70.) 

frame and attach to hoist. 

n. Place diffuser ina horizontal position with 
d, Romove vortical center strut from thrust 


packing groove up. 
chamber and frame of engine restrainer, 
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allow restrainer to bump against engine lines 
or components, Engine restrainer is attached 
to fuel turbopump side of engine. 


CAUTION 


Attaching struts must be removed or 
swung away from thrust chamber and 
secured while hoisting engine re- 
strainer into position, Protruding 
struts can damage the engine during 
the hola.ing operation, 


b, Make sure gimbal actuators haye been 
installed and adjusted, 


c. Install gimbal actuator mechanical locks, 


d, Manually apply force In minus Z-axis di- 
rection (R-3826-1) at thrust chamber exit to 
firmly seat gimbal mounting surfaces, Force 
applied must not exceed 300 pounds, Apply 
force until steps o through n are performed, 


e, Attach engine restrainer to engine {uel 
manifold lugs as shown in “gure 3-08, Secure 
to engine fuel manifold with slides, bolts, 
washors, and nuts, Center slide and retain 
with centering pin 9024637, 


{, Adjust and attach struts 0024690 and 
9024631 to lugs of fuel manifold, Secure struts 
to fuel manifold with bolts and nuts, Torque 
nuts to 30-100 In-lb, 


g. Adjust and attach the 2 vertionl outboard 
struts 0024636 to ongino rostrainer frame and 
thrust chamber thront ring attach brackots, 
Adjust strut length by loosening locknut of strut. 
Adjust cloyis and torque locknut to 190-210 in-lb 
whon dosired strut longth ts obtained, (Out- 
board struts rust be adjusted to obtain mint- 
mum bonding at short strut and at rostrainor 
frame connections to fuel manifold, Restrainor 
lateral frame centorline (shown tn profile view 
in figuro 3-68) rust be within 00 43 degrees of 
thrust chamber contorline,) 


CAUTION 


Lockpins must be firmly In place, 
If the lockpins accidentally fall out, 
damage to equipment can result. 


h, Secure struts to bracket with lockpins, 
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CAUTION 


The rod end must be installed so that 
the bolthole will be at a 90-degree 
angle to the centerline of the thrust 
chamber, Damage can result tf the 
strut does not have proper movement, 


i, Install rod end for vertical center strut 
into lug provided on thrust chamber, Rod end 
must have a minimum thread engagement of 
0,66 inch, Lug {ts located aft of throat area ad- 
jacent to turbine seal drain lines, 


j. Torque locknut on rod end at thrust cham- 
ber attach point to 48-62 in-lb, 


k, Adjust and attach vertical center strut to 
rod end and restrainer frame with bolt, washers, 
nut, and lockpin, Torque locknut at restrainor 
end of rod to 190-210 in-lb, 


CAUTION 


The restrainer frame must not bend 
any of the lugs on the fuel manifold, 
since damage to the engine can 
result, 


1, Remove engine restrainer support, If. 
bending of fuel manifold lugs occurs, reinatall 
restrainer supports and readjust rod end bear- 
enon vertical outboard and vertical) center 
struts, 


m,. Remove slide centering pins 0024637, 


n, Attach'2 outriggers to ongino rostralnor 
frame, With a surveyor's trannit, aline out- 
riggers with respect to plano of engine re-' 
strainer frame, vertically and horizontally, to 
values shown in {iguro 3-68, Adjust outriggors 
by moving outrigger attach point on tost stand 
and by longthoning or shortening outrigger arms. 


3,6,6. REMOVING ENGINE RESTRAINER 
(Sce figura 3-68.) 


n. Inspect ongino rostrainor and all attnch- 
mont points for brokon or deformed parts, 
looge connections, and cracked or abnormal 
weld joints, Rofor to R-3826-6 for repair pro- 
cedures, Between 20 to 30 oporations (ongine 
starts), inspect engine restrainer as outlined In 
R-3826-6, 
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Figure 3-68, Installing Engine Restrainer 
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Figure 3-70. Installing Film-Cooled Diffuser 


we Me gee ciety Bibi RB 
b..; Install 1/8-inch'g..M. 397 Therthocore 
packing’ (Johns-ManVifle Products) in diffuser 
packing groove. Cut packliig to proper length 
so that ends meet without leaving a gap. (Two 
lengths of packiig approximately 250 inches 
long ate required to fill diffuser packing 
groove.) : 


c. Place stiffener on top of diffuser flange 
and aline holes rnadtally, 


d, Remove lockwite from 8 thrust chamber 
ons screws to ald installation of mounting 
bolts. 


e, Attach 3 installing tools 9026626 from 
diffuser installing tool set 9026144, with knobs 
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up and clamp pind dowit;ito.T-tange of atitt- 
ener. Position installing {o616 approximately 
120 degrees apart around periphery of stift- 
ener, Tighten knobs handtight. 


BR Ae pe ETM long tie Vi lk Cong coe 
t, Adjuat'indtallihe lool clanip by tubntiig 
adjusting nut-untll rotéh in clamp pin engages 
flange ‘of stilférer, “Continue to turn adjusting 
nuit tintil holes {n stiffener nearest installing 
tool aline with holes in diffuser, 


gs Install ddpkat $092966 on stiffener, allne 
holes, then (rini gasket ends until ends meet 
without leaving a gap. (Too keep gasket from 
slipping during Installation, Ue gasket to 
gasket mounting surface of stiffener.) 
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h. Raise diffuser into position below engine, 
rotate until water inlets aline with facility water 
supply; then aline holes in diffuser and exit 
flange of thrust chamber. 


{. Locate 3.alined boltholes approximately 
120 degroes apart and install 3 (each) bolts, 
washers, and nuts, Do not torque nuts; leave 
bolts loose with ends protruding just beyond 
nuts, 


j. Attach 3 more diffuser installing tools 
next to those installed in step e, with clamp 
pin inserted into holes alined in step f. Install 
tools with knobs down and tighten knobs hand- 
tight. 


CAUTION 


Drift pins must not be used to alirie 
holes, since damage to water mant- 
fold or diffuser can result. 


k. ‘Turn installing tool adjusting nut until 
holes in thrust chamber exit flange and diffuser 
are alined. 


he Wists nos a ey Tyg ese PR aes ag 
1, ‘Relocate and adjust inatalling tebisunths 
all bolts, washers,’ arid nuts fire installed, tn- 
stall washers with Washer radius next to bolt- 
head raditis. If sufficient thread fs available, 
install washer LD153-0010-0011 under each 


nut, 


m. Torque all nuts to 38-40 in-lb. It 1s not 
necessary to safetywire bolts. 


n. Inatall and safetywire the § thrust cham- 
ber drain screws, 


CAUTION 


Thé cleararice in step 6 ttist be 
matntained to prevent damage to 
the diffuser during the engine 
grotnd test, 


0, Make suté a clearance of 0,00 40,09 Inch 
exists between deflector and diffuser. 


Section Ill 
Paragraph 3.6.7 


p....Connect 2 water coolant nes to water 
manifold inlets, Using a'tee, connect a ni{tro- 
gen plitge ine to one water line. The diffuser 
operating flowrate, mist be between 20 (miint- 
mum) and 24 (maxdiium) pounds of water per 
second, Use calibration curve supplied with 
diffuser to determine required pressure, Water 
must flow through all orifices and imipiige upon 
diffuser skirt surfaces in such a manner as to 
provide good distribution and act as a film 
covlant, ; 


NOTE 


Manifold pressure must be measured 
at the instrumentation boss located 
approximately midway between water 
inlets. 


3.6.7 REMOVING FILM-COOLED DIFFUSER, 
(Seufigures 3-69 ond 3-70.) 


a, Inspect flm-cooled diffuser for eroded or 
burned-through areas and restricted or plugged 
coolnrit holes, Discoloration from heat is 
acceptable. Inspect internal coolant holes with 
a probe or by testing the diffuser. 


NOTE 
Internat coolant holes can be chacked 
by observing thdt a continous unl- 
form film of water {8 applied to the 


{nner surfaces of the diffuser during 
a diffuser water flow test. 


b. Disconnect facility or stage connect lines, 
Cap lines, 


c. Remove lockwire from 8 thrust chamber 
drain scvews. 
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Section OI 
Paragraphs 3.9.8 t 3.7.1 


CAUTION 


The diffuser assembly must be 
properly supported before re- 
moving the attaching bolts. 


d, Remove bolts, washers, and nuts that 
secure diffuser, packings, atlftener, and 
gasket to thrust chamber, Remove diffuser 
assembly, 


NOTE 


The gasket may be retained for 
reinstallation if not damaged, 


e. Remove packings from packing groove. 


NOTE 


The packings may be retained for 
reinstallation if there {3 no indl- 
cation of burning or graphite re- 
moval. 


{. Safetywire 8 thrust chamber drain screws. 


3,6,8 REPOSITIONING OXIDIZER AND FUEL 
INLET DUCT BIPOD PINS, == = 


fe ‘Inspect each’ retaining pln for proper tn- 
stallation, Each pin must extend through and 
protrude at least 1/16 {itch otf’each slde of . 
bipod pivot pin, If profruston is within Limits, 
disregard remainder of procedure. 


b, If protruaféii {8 dot within Hilts, position 
retalniig pin with drive pit and Hght hanimer 
until retainiig pit protrudes approximately 
equal distances on each alde of plyot pin, Min- 
imum protrusion {s 1/16 inch. 


c. ‘fspect piri for damage, - tt daittagé Ie not 
detected; ‘diaregiid remaltider of piocedure. 
(Slight burring of pin resulting from {nterfer- 
ericé fit {6 allowable, if burwing 1a detected, 
riolify Hrglhe Contractor representative for 
disposition.) 
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d, If daniage is detected, note number and 
position of pivot pin ahlins, (Shims establish 
required alinement of bipod to duct and must be 
reinstalled in position noted, if pivot pin 1s.re- 
moved to replace retaining pin.) Hold pivot pin 
in place when performing steps e and f, to pre- 
vent pin from becoming disengaged from 
bracket. 


@, Using drive pin and light hammer, remove 
defective retaining pin. 


f, Install new ‘retaining pin by Inserting pin 
in pivot hole as'far'as possible by hand, then 
using drive pin ard Ught hammer position re- 
taining pin until it is approximately evenly 
spaced {i pivot pin. Minimum protrusion of 
pin is 1/16 inch. 


eat Gree, 


: a os pide Ve ig, rate ae = 
3.8.9 REPLACING IGNITION DETECTOR 
PROBE, Refer to R-3826-3 for ignition detec- 
tor probe removal and installation procedures. 


3:6; 10 «REP GA8 GENERATOR OVER- 
TEMPERATURE TRANSDUCER, | Refer to 


R-3825-3 for GG overtemperature transducer 
removal and installation procedures, 


3,7 ENGINE SCHEMATICS, 


3.7.1. This sectfori irclides an englite sche- 
matie (figure 3-71) aiid eléctridal schematics 
(figure 3-72) of the J-2 engine systems for a 
reference for engine analysis and trouble- 
shooting. 


Section III R-3825-1B 


az.7i MO G16 | AIR BILLER VALVES CHANIGES TO 


11-604 HOSED [INCORPORATION GF IMPROVED 
ELEGTAICAL CONTROL ASSEMBY 

2-609 Say TwO POSIT/OA MINTURE KA 

J M031) | CONTEOL VALVE, INCORPOEATA OF 


2-033 90 PALMER WANE ASSEMBUIEST |< [asa - vtia | annie Too 
J2+309 MOISL|TEMP TRANSDUCER, IMPROVEMUNTS TO | 5, 13.1 | uz04G € suas | 17 KITS 180 | 
) u2+SS0 MOLE TEMP TRANSDUCER, REMOVAL OF eee J2149 + Jal5O NONE 


J2+bbb MO 324] IMPROVED TIMERS, ECA;IKCORFORATION OF S240 ¢ sues eT eee el 


ART TAWA ENERCEMY VPA SVSIEM, 
de SN Ue ADCITIGN OF seus ¢ S089 | Shee? sia 
Jséido # suas 


2-587 90 291 RCIDESTIFICATIIN 10 MONE 


a wuzse 


Linowet “iss | 40 M113 180 HO 31h 
094- WIST 
faviss [isoae 4 suns [sents ieenosee 
$1084), 02099-1, | Sars rao 
Jiode ¢ suas 


SYMBOLS NOT SHOWN 
IN MIL-STD-I5-1 


ZENER DIODE 


—Cu-- IGNITION DETECTOR 
LINK 


5, 
VnrY Or Fibe Te [Ne tats ha 


TONITION DETECTOR PROGE ASS} 
A+RAY INSPECTION OF 


TUB ULL C4 LE 
J2-510 ND U4 THERMAL STRESS RELIEF OF COMPONTAT e-1728 | ses £sues 
= os ete CUM LFADS ON 
? Al LOA; REPLACEMIAT OR 13. } 
TENAECTOR assy: cH GE FROM (C0SE 
EQUIPMENT TO KITS(REF 22) 


CIRCUIT ROAROS ELECTRICAL CONTROL 
ASS} IMPROULMENTS TO 


S104 € SUBS | WOME 


NONE 


Lat nT JéOSt 
SPOSS = 37074 


TiRCUITRT, UNUSED, ELEC pAlb atte ASSY; 
_, DELETION OF 


MOED HARAESE ASS Y" MBI CATION TO 
PRESSURIZATION TUBE, SPARK IGNITER f 


42432 MD Lb Bede) gectnaey, 6G. FAST, THE BRALE 


Ss 


1766 1GNITER] ADDITION OF 
‘suitioe Ane Wad rP TO 
P. 


— ZONC REFERENCE NO 


CORRESPONDING HUMBE RS 
INDICATE CIRCUIT CONTINUATION 
LAST HO USED: 47 


ile SMLLOLD PRINTEO Cikevir 
We PATH 
FY ' 


ENG EFFiCTiNITS 


O 
f 0 AO NO. 


(4. MAXIMUM VOLTAGE 18 32 VOG AT INITIAL VOLTAGE. 
APPLICATION FOR NO LONGER THAN 60 SECONDS. 
@2. MINIMUM VOLTAGE 15 24 VOC AT ANY ENGINE 
START UNTIL: MAINSTAGE OA, 
12, Synoe' (ern) ¢ (ein btNords Adoiriow ¢ btLE THON 
RESPECTIVELY PER DASH NO, OF HER INDICATED INSIDE Sv +B9L 
1, MCRS INCORPORATED PAIR TO 2243) ALE 
SHOWM OW SCHEMANE $62100 , 
10. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN} 
FOR COMPLETE DESIGNATION, PREFIA WITH UNIT 
NUMBER OR SUB*ASSEMBLY DESIGNATION (S) 


9. UNDEALINED LETTERS DENOTE LOWER CASE 
[ J (5)8. INOKATES BOND 


s0bbs2 CAPACITOR 7. SYMBOL] DENOTES ENGINE FRAME 
MbOULE CIRCUIT, TWO @ 6. ENERGIZE CURING COMPONENT TESTING To 
ae Uda i Ghee ee PREVENT INADVERTANT SEQUENCING 

: Gs. use PS4+y FoR véLTAGE S$euRcE 


@4. tGnitioN voLrade LEs$ A MAX OF 4 VOLTS: 
CURRENT LIMITED BY 256 OHMS 


(3. CONTROL VOLTAGE LESS A MAY OF 4 VOLTS} 
CURRENT LIMITED BY 280 OHMS. 


2. ALL ENGING HARNESS Wint 166A UNLESS NOTED 
ZONE | t, ALL CONTROL A$$y WIRES 22GA UNLESS NOTEO 


J2-15-59A 


Figure 3-72, Engine Electrical Schematic (Sheet 1 of 24) 
3-306 Change No, 6 - 13 September 1972 


TURBINE SEAL 


TURBINE SEAL PURGE 


DRAIN 


LOX BLEED 
LINE iy 


BURST 


DIAPHRAGM : ain 
u | b fits 


OXIDIZER 0.023 
DLEED VALVE 


OXIDIZER TURDOPUNP 
| a PRIMARY SEAL DRAIN 


REDUNDANT PURGE 
CHECK VALVE 


0.015 
POPPET KOM 


0. 167 
GUIDE NOM 
* 0,102 


= ry OXIDIZER PURGE 
TURBOPUMP CONTROL 
VALVE 


CHECK VALVE 

AND THERMAL? 
COMPENSATING 
ORIFICE — 


OXINIZER 
/  -FLOWMETER 


SPARK PLUG (2) 
ASI 


MAINSTAGE 
OK 


PRESSURE 
SWITCH 


Sie " 


HYUROGEN TANK 
PRESSURIZATION 


ait a ss 
| SPLINE 


INTERMEDIATE 
Scie SEAL PURGE 
TORQUE 
ACCESS 


S— ACCESJORY 
oie DRIVE PAD 
VENICLE-SUPPLIED 
HYDRAULIC PUMP 


(REFERENCE 
ONLY) 


ANTIiFLOOD 
CHECK VALVE 


HEAT re 
EXCHANGER alt 


As 
OXIDIZER TANK 7—U i ‘ 


PRESSURIZATION 
—~—— 

10) REMOVED ON ENGINES {NCORPO- ENGINES INCORPORATING eee ooa————on”a"~nN—“s—™=—— | 
HATING NN105 OF MD194 CHANGE MD254 OF MDI47 CHANGE 
ENGINES NOT INCORPORATING MD391 CHANGE = 

FAJENGINES INCORPORATING MD234 (S$) on ENGINES INCORPORATING MDS4T CHANGE 

a . PEPENGINES INCORPOHATING Mb331 Of Mp344 CHANGE 
Eayiitina soasecuanor Out NOT INCORPORATING MIST? CHANGE” 
CUSTOMER CONNECT 

LOCATED ON == 


INTERFACE PANEL 


ry 


GG FUEL 


MAINSTAGE CONTROL 
VALVE 


HELIUM CONTROL 
VALVE — 


IGNITION- 
PHASE 

CONTROL 
VALVE 


GG 
OXIDIZER PURGE 


+ SPARK PLUG (2) 
ASI 


7 fONITION 
MONITOR 


asx), —DLANK 
ia " 


[> 4s] Tl 4 LS) 
HIGH+PRESSURE { ail 
RELLEF VALVE ——+[E 


PH) NT: 


Peery 


PNEUMATIC 
ACCUMULATOR 


HELIUM TANK FILL 
Ane ne ee PNEUMATIC 
TO FUEL PUMP DRAIN j= CONTROL 
= PACKAGE 
EMERGENCY 
= lan 
VENT VALVE—~ (Se deat 
sTART TANK ASH LOW- PRESSURE 
‘ RELIEF VALVE (2) 
STANT TANK SUPPORT-AND:... [794 
INITIAL FILt FILL VALVES : Ai, Yeo STDV 
REFILL 
RE 
START TANK , : pot eS as 
LINE VENT VALVE CONTROL. ou EF 


ma” ' “r A “, PONY 
BLANK rare 
PLATE 5 6,069 POPYET KOM 


0.052 GUIDE NOM 


yo oTby 
OPENING CO 


hae 


RELIEF 


i VALVE == 
mus Het, LIne 
SS SC CE EY 


START TANK VENT-AND- 
RELIEF VALVE DRAIN 


STDV 
GQ CONTROL VALVE 


wm 
THRUST CHAMBER 
aig JACKET PURGE 


R-3825-1B Section III 


FUEL BLEED 


4 27 


SS 


FUEL 
BLEED 
VALVE 


= 


PURGE 
MANIFOLD 
SYSTEM 


GG FUEL ae 


— SSS) 


TURBINE 
SEAL PURGE 


FROM START TANK 
RMERGENCY VENT VALVE 


SHUTDOWN 
VALVE 


RNSTAGE CONTROL 
VE 


IGNITION- 
PHASE 

CONTROL 
VALVE 


0.024 
NOM 


GG 
OXIDIZER PURGE 


FUEL 
TURBOPUMP 
PRIMARY 
SEAL 

PURGE 


TURBOPUMP 


PNEUMATIC 
ACCUMULATOR 


0,013 NOM 


LOW- PRESSURE 
RELIEF VALVE 


ae Ta 
OPENING CONTROL LINE 


FUEL TURBOPUMP TURD AE 
TORQUE ACCESS BYPASS 


0.187 NOM 


0.066 KOM 
5) 
J FUEL FLOWMETER 
i Ne ey MEV 
[§ 


Delis 
Z| 


a 


cay 


TURBINE 
SEAL 
DRAIN 


J2-15-35¢ 
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Figure 3-72, Engine Electrical Schematic (Sheet 6 of 24) 
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Figure 3-72, Engine Electrical Schematic (Sheet 8 of 24) 
Change No, 6 - 13 Seplember 1972 3-312A/3-312B 
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Figure 3-72, Engine Electrical Schematic (Sheet 10 of 24) 
Change No, 3 - 16 April 1971 3-316 
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Change No, 6 - 13 September 1972 
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Figure 3-72, Engine Electrical Schematic (Sheet 18 of 24) 
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Figure 3-72, Engine Electrical Schematic (Sheet 19 of 24) 
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Figure 3-72, Engine Electrical Schomatic (Sheet 20 of 24) 
Change No. 3 - 16 April 1971 
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Figure 3-72, Engino Electrical Schomaltic (Shoot 21 of 24) 
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Figure 3-72, Engine Blectricn! Schomatic (Shoot 22 of 24) 
Chango No, 3 - 16 April 1071 3-927 
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Figuro 3-72, Englno Floctrical Schomatic (Shoot 23 of 24) 
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R-3825-1B 


3,8 MAINTAINING ENGINE LOG BOOK, 


3,8.1 PURPOSE, The following paragraphs 
contain the general requirements and instruc- 
tions necessary to make entries of standard 
accuracy and completeness in the log book 
delivered with the engine, The Engine Log 
Book ts the official document for recording 
the operational status and configuration of 

the engine from production to launch, 


3,8,2 SOURCE DOCUMENTATION, To assist 
in the maintenance of the Engine Log Books, 
the entries required for a task ave specified 

in engine Modification Instructions, and Engine 
Fiold Inspection Requests (EFIRs) that support 
technical manual Instructions, Modification 
Instructions and EFIRs include necessary In- 
structional steps and an attachment for log 
book data transmittal to organizations having 
log hook maintenance responsibility, 


3,8,3 WHEN TO UPDATE LOG BOOK, Log 
hooks must reflect open as well 18 completed 
tasks or cvonts, and initial entrios should be 
made as soon as requirements aro identified 

or approval documents recoived, Tho log hook 
must bo reviowed and updated at lonst onch time 
any of tho following tasks or ovonts is completed: 
(Rocketdyne Configuration Report R-6788 may 
bo used to verify open log book entries for 
modification and Engine Field Inspection Re- 
quost (RFI) tasks, 


a. Engine Contractor recoiving inspection, 
b. Stage Contractor rocolving Inspection, 
c. Engine post-modification checkout. 

ad. Vohiclo post-manufacturing chockout, 
0. Storage. 

f, Propnration for shipment, 


 Pro-statle firing modification and chock- 


h. Prolaunch. 


3.8.4 HOW TO UPDATE LOG BOOK, Log 
book ontrios should bo typowritton., Entries 


Section III 
Paragraphs 3,8 to 3,8,4,4 


handprinted in ink are acceptable when type- 
written entries ure impractical, (Additional 
general rules are outlined in paragraphs 3, 8, 4, 1 
through 3,8,4,10,) 


3.8,4.1 Abbreviations. Abbreviations to be 
used in the preparation and maintenance of the 
Engine Log Book are listed in the jntroductory 
data of the individual log books or are defined 
in this manual, The abhrevintion UNK or DNA 
must be inserted in blank spaces for which in- 
formation is unknown or does not apply. 


3,8,4,2 Definition of Terms, The terms to be 
used in preparation and maintenance of the 
Engine Log Book are ated in the introductory 


data of the individual log hooks or are defined 
in the detailed instructions in this manual, 


3.8,.4,3 Identifying Vehicle, Organization, and 
Location, The symbols used in preparation and 
maintenance of the Engine Log Book, to identify 
the vehicles, sites (locations), and organiza- 
tions must be consistent with the following: 


a. Vohicles: 
(1) Saturn I: Second stage, 8-IVB-2XX, 
(2) Saturn V: 


(n) Second stage, 8-II-X, 
(b) Third stage, 8-IVB-5XX, 
b. Organization locations: 


(1) Rocketdyne, Kennedy Space Centor, 
RD-KSC, 


(2) Rockotdyno, Marshall Spnco Fight 
Contor, RN-MSFC, 


(3) Rockotdyno, Missisaipp! Tost Faoillty, 
RD-MTF, 


(4) Rockotdyno, Senl Bonch, RD-Sp, 


(6) Rocketdyno, Huntington Bonch, 
RD-HB. 


(6) Rocketdyno, Snoramonto, RD-STC. 
(7) Rockotdyno, Tullahoma, RD-AEDC. 
3,8.4.4 All datos ontored In 


Entoring Datos. 
tho log book must bo recorded by tho day, month 
(abbrovintcd), andyony (for oxamplo, 10 Mar 68), 
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Paragraphs 3.8.4.5 to 3.8.6 


3,8,4,5 ‘Rounding-Off Parameter Values, All 
recorded parameter values must be rounded off 
to the'desired number of significant figures by 
rounding up whenever the digit next to the last 
desired significant Ngure is 5 or greater and 
rounding down whenever the digit next to the 
last desired significant figure is less than 5, 


3,8,4,6 Verifying log Book Entries (Log Look 
Audit), Engine. OE Books must he reviewed n 
Teast concurrent with each recelving Inspection 
and before shipping and latinch,’to ensure that 
the books are complete and accurate, .. Log Book 
audits will be documented on the Transfer 
Record- Engine History form of the log book, 
Government inspection signoff is required for 
these entrios, (Rocketdyne Configuration 
Roport R-6788 may be used to verily open log 
hook entries for modification and Engine Field 
Inspection Request (EFI) tasks, ) 


3.8.4.7 Deloting Log Book Entries Mado In 
Error, Erasures are not pormitted. If an 
error is made, the incorrect entry must be 
voided and the abbrovintion BIE (entered in 
error) ontored adjacent to the }ine. The inl- 
tinls or stamp of the individual who mado tho 
entry must be entered adjacent to the entry. 


3,8,4,8 Voiding Obsoloto Log Book Entrios. 
Ernguros avo wat pormitted, With fi alngle 
inked lino, Hno-out the obgoloto ontry; do not 
obliterate tho ontry, The initials or stamp of 
tho Individual voiding the ontry must be entered 
adjacent to the lino, 


9.8.4.0 Inaorlltig Additional or:Now Log Book 
Forme, Add onal coples of Mo samo form 
must bo used in the ovont a singlo form (oon 
not proyido onough space for recording gil of 
tho roqtilrod Information, These forme Hilist ho 
nddod to tho log book immodlnisly bohind ‘tho 
form niffoctod, All how or additional forms 
must have tho ongind’ model and sorlal iuimbor 
ontered on the form before Insortion in the log 
hook, Now log book forms, when appiicahlo, 
must bo inserted in accordance with tho dotatlad 


Instructions In paragraph 3,8, 6. 


3.8.4, 10 Entoring Iigpoction Signatiivos or 
Stamps, ata TAT Te making a data ontry 
Tn tho Engino ‘Log Book must niso ‘ontor his 
algnatilire or stamp inthe Inspection signoff 
column of tho. log book forin., Unloss othorwise 
specified in tho detailed Instructions, tho sig- 
nature or stamp ts a verification of the accurncy 
and complotonoss of tho ontry ag transcribed 
from the source data and doos not indicate 
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verification of the completion or observance of 
a specific task, 


NOTE 


Government inspection signoff of 
entries on specified forms is not 
required except when a log book 
audit is performed, 
eyllehtahcs ou ye aint or hae argue te» coal r 
3,8,5 TRANSFERRING LOG BOOK. The Engine 
Log Book muet accompany the engine whenever 
custody J, transferred or the engine Js shipped, 
The organization having custody of the engine is 
responsible for transferring the log book, 
; AEA i od BE 6 8 UME Aides 2 pula sated atiey 
3,8,6 LOG BOOK FORMS THAT REQUIRE 
POST- M y Ae TNC 8 | 
Engine Log Book conslate of introruetory, matter 
and 0 or 10 major sectiong containing engine rec- 
ords and forms, Instructions for completing log 
book form entries, corrections, ‘and transfers 
are presented for those forms that may require 
post-dellyery maintenance; these forms are: 


Engine Identification 
Transfer Record scction 
Transfer Record--Engine History 
Acceptance Datn Log section 
Engine Weight Record 
Component Calibration Data section 
Instrumontation Road Maps 
Chockout Data section 
Sequence Timing Rocord™ 
Flight Instrumentation Checkout 


Lenakago, Flow, and Turbopump Torquo 
Tosta(n) 
(n) 


Checkout Notos and Commonts 
Oporational Datn Log section 


Operational Data, Engine Performance 
Summary 

(n) ‘This form ts not tn all log hooks ns delivored 
but must bo insortod after ongine delivery. 
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Operational Data, Gimbal Test Record 


J-2 Start Tank Pressure Cycle Life Work 
Sheet(a) 


Hellum Regulator Assembly Operation 
Recordla 


Engine Test Recor section 
Engine Test Record 

Configuration Record section 
Configuration Record 

Serialized Component Record section 
Delivered Serialized Component Record”) 


Poat-Dolivery Sortalized Component 
Replacoment Record 


Orifice Record saction 

Delivered Orifice Record 

Post-Delivory Orifice Replacement Record 
Inspection Records section 

Discrepanoy Record 


Ago Control Log for Component Synthetic 
Rubber Items 


Dolivored-Engine Shortage Record 


Spark Cable Prossurizatton Record) 


ECA Prossurlzation Rocord(™) 


Primary FI Package Prossurization 
Record(n) 


Auxillary FI Packnago Prossurization 
Rocord(a) 


Inspection Record 


Spocin! Notos and Comments 


(an) This form ta not in all log books ag lo» 
Hivorod but must bo Insorted aflor ongino 
dolivory. 

(b) ‘This form: ia not in all log books, Engino 
Sorlallzed Parts Record ts in onarllor log 
books, Tho purpose of tho two forms ts 
identical, 


Section II 
Paragraph 3,8,7 


: ” a ie erry iy pg tala bee he ar RAMI 5 roy tee antes 
3,8, 7. HOW TO DETERMINE LOG BOOK ENTRY 


REQUIREMENTS, The Minimum Log Book .... 
Entry Requirements chart (figure 3-73) Identifies 
which log book forms must be updated when 
specific tasks are performed or events occur, 
Figure 3-73 reflects minimum requirements; 
additional log book forms (not listed In figure 
3-73) may be affected depending on the nature 

or results of the task or event, Figures 3-74 
through 3-06 specify when or wnder. what condi- 
tions the additional forms will be affected, To 
determine the necessary log hook entries for a 
specific task or event, proceed as follows: 

(See figure 3-73,) 


n, Select the title that best describes the 
task or event, Examplo: An engine modification 
is to be porformed in necordance with an ap- | 
proved Rocketdyne Engineering Change Proposal 
non the tank title In figure 3-73 is Modifica- 
on, 


b,. Bearch across, the page to locate they, 
flame hymber Aer Heable Instrng tan : 
This figure 3-85 provides general arid dotalled 
instructions for complotiic. {he 10g baot form 
and makes roferonco to other log bool forms 
that aro (or may be) affected, depending on the 
nature and results of tho task or event, The 
X's Indicate the other forms that must be up- 
dated for that specific task or event, 
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The figure numbers and X's represent the 
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3-96 


3-95 


3-S2 


3-85 


log book forms affected by a 
3-90 


specific task or event. ~ 
1 
84 
x 
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” 
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ents 


Figure 3-73. Minimum Log Book Entry R 
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ERC? Cc 22°C 02 W IES 
A DIVISION UF NOATH AMERICAN ROCKWELL CONPONATION 


eee 


ENGINE [OENTIFICATION 


BCPC ESE ED IW Et 
MANUFACTUNER OF ENGINE 280M OF NORTH Al Oe he BOC MATLL fC OPFOR AT HIN 


MODEL._J-2 pant nuMbeR.__109826 SERIAL NUMBER. _US2NNX 


MODIFICATION DESIONATION HUMBER 
@ MD 3x5 Ddx13 VOxD3x25 YBx3InI 38x40 41x59 G1xG4x68 —70x72%76 
BOx82x84x8G 68x97x99 101x105 1O7x11G AMGxl22  193x127K150 134x138 
Wa3x1h8 — 153x155x158x1602163x168x1 76x1N5x188x218  219x221x206 907x209 


230x224 4x254%256x267x276x278x28 7x08 9x291x3ulx 304x312 
313x316x319x322x3242330x332  334x338x345 


CONTRACT NUMBER NAS6-l9 CONTRACT SPECIFICATION NUMBER R-2186b8 


@ ENGINE FINAL ACCEPTANCE DATE DNA © op 280 DNA 


APPROVAL SIGNATURES 4) Completed by ft-HTF 


I. GENERAL INSTRUCTIONS. representing configuration changes incor-. 
| porated on engine during mantifactue and 
The Engine Identification form must be reviewed retrofit action.» MD number gaps (repre- 
and a new form completed whenever the engine, senting unincorporated MD changes), be- 
or responsibil{ty for the engine, is transferred tween MD numbers incorporated, must be 
to a new site or organization so as to reflect the indicated by an X regardless of number of 


configuration of the engine at the time of transfer. unincorporated MD numbers. 


NOTE 


NOTE 
Before engine transfer, the modi- MD numbers incorporated before 
fication designation number must be trarisfer to the present site may 
updated to reflect completed retro- be obtained from existing Engine 
fit action by marking up a copy of Identification forms, MD numbers 
the last form completed. incorporated after transfer to the 
present aite may be obtained from 
II]. DETAILED INSTRUCTIONS. the Configuration Record. (See 


figure 3-85.) 


Complete form as follows: 


MODIFICATION DESIGNATION NUMBER- ENGINE FINAL ACCEPTANCE DATE - 
Enter, in numerical order, all MDnumbers, Enter DNA. 


Figure 3-74, Engine Identification (Sheet 1 of 2) 
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@}) vp 280 - Entor DNA. @ nockerpyne QUALITY CONTROL - Entor 
signature and dato of algnaturo of Contrac- 
Ca) Enter (at bottom right corner) words "Com- tor quality control persunnel verifying ac- 
pleted by, "' followed by organization des- curacy and completeness of entries. 
ignation and location of organization re- 
sponsible for transferring engine. PROCURING AGENCY REPRESENTATIVE - 
Enter signature and date of signature of 
@rockerpyne ENGINEERING - Enter Government roprosentative verblying ac- 
signature and date of signature of indi- curacy and completeness of entries. 


vidual making entries. 
Figure 3-74, Engine Identification (Sheet 2 of 2) 
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@ ORGANIZATION AND LOCATION 


Log Book Audit 
Log Nook Aud t 


Log Hook Audit 


Log Book, Audit 


Log Book Audit 
Log Hook Audit 


Log Book Audit 


1, GENERAL INSTRUCTIONS. 
Eniried mist ba Wilde ox the Translér Hec- 
ords-- Engine History form whenever, the 
enginé or reapondlblllty for the engine 1a 
tranble¥ed to or trom aother, dite oF 
organizatfon. - in addition,’ entries ‘must be 
made to'record log book atid{ta Performed 
during bhippti¢, ‘rédeiving, ard prélaunch 
operations. Engine installation and re- 
moval dates must also bé entered. 


Safelite beta oda ahs 
Il DETAILED INSTRUCTIONS. 


Complete forra as follows: 


Co Be ye Ba re hog ce ce rina cil Lay tbs tag ingly Be 
@ onGANIATION AND LOGATIGK - 

Enter of gantzdt{on designation and - 
location of ‘organization responsible 
for sh{pplig’ and/or receiving éngine 
or iristallfiig and/or removing engine. 
Aisé indicate whether log book audit 
igs accomplished. 


Section IIt 


TRANSFER RECORDS ~ENGINE HISTORY 


3 


iwsrateo] reuoven [> DESIGNATION 


BETA 111 
6) DETA ttt 
SIVB 205 


SIVB 205 


launch 

Complex 34 
3] Launch 

Complex 34 


CA i os i es iaailbs LEM eg. og eR 
DATE, ». Enter date épposite organization 
arid lodalfon respondible for engine being 
shipped, rédelved, installed, or removed, 
ag applicable. 


rudii PAGER aiib/on Vito 
DESIGNATION; = Enter des{gnation of 
teal, facility and/or vehicle into which 


engine 1s installed. | 
AGGUMOLATED TIME - eater total et- 


— fedkive'firing duration oh etfgié al Ume 


of trahater, recafpt, installallén,; or 
removal. Obtdin acotmuinted tme from ‘ 
Engine Test Record. (See figure 2-84, ) 


INSPHOTION - Enter atahip of individual 
niaking efti#les. In cd#e'of a logbook 
audit, enter date and stanip of s{giature 
of Contractor reprdseritalive making 
entridg and Government represeitative 
verifying accuracy and conipleteness of 
log book. 


Figure 3-76. Tratsfer Records--Engine Histot'y (Sheet 4 of 4) 
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ih. OT 


° wd dé is gh Pee HOR 
(OR MAY BE) AFFECTED, 
A. ERGREABERABISAYBN. Fai o 


responsibility for orgine is transferited to a 
new site or organization, completé new 
Engine Identification form. (See figure 3-74. ) 


Figure 3-75. ‘Transfer’ Recorda--Engine History (Sheat 2 of 2) 


3-336 


R-3025-15 Section 10 


\ 


¥ RECORD: 


ry 


1 


nea NeLMOWE Te cc : 


. DATE | retraite SOEG"|‘ MO.) MO Ww (ant 
re tON] J 
| ee: RWRE) 8m] RE 
o/o| OC | 


80x82x8h% 


L GENERAL INSTRUCTIONS. number and date of publication. 


rtntilod iuat be mate'lh'lie hihi Weight Re- Pus. Cla, Nov ~ Enter doalgn chalige (HOP: 


cord whenever a retrofit modifiedtion 1s com- number theluding appropriate teviston number. 
pleted that effects ant engine weight change. "a panel: Sere ae ee 
Quon cone ‘No. ~ witer tnod{flcation dealg- 


natioh (MD) number(s) applicable to Kit(s) 
installed. 


ae Rohe bead sick el bakes es sph co oe Bathe 
Mb. WEioHT GHANGE (LB) #ENtee' welght 


i. DETATLHD ins THUCTIONS. 
Complete form as follows: 


ante | chaige tesulllig trom installation of appli- 
if tha’ feb ddd: not contalt the” cable kit. Indicate if weight is added (+) or 
"aseine MD Nien, ag Orlel- oe woiciedt 
nally. Weighed! Bleak, the data in Quid’ ARM (in,) ~ Briter arin length applfeable 


to kit Installed. Indicate if arm ts plus (+) or 
mints (-), 


thid bldck may,bé ‘obtalted from 
the Engliie idenllfication form 
(seé figura 3-74) prepared at en- 


ser we i gga 
DATE OF ENTRY ~ Enter date fetrofit netit chatige applicable to kit Ingunled. ine. 
ie or ET ions coniplete . ee if moment change is plus (+) or mfhus 
NOTE puget Bg ase we $3 \. pai ‘ pce dpe th halt os 
Pe ate net Weictt DAYLE) - enter ’véauft (aim 


be obtaltied fromthe applicable Modl- deena eed ever 8 : 
eh pitis (+); to fast-Listed net weight dry or of 
fication Instruction, pubtracting weight change, if minus (4), from 
@) MobiricAtion istRictION No. AND last-listed net weight dry. 
DATE - Enter Modification Instruction 


Figure 3-76, Engine Welght Record (Sheet 1 of 2) 
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NET MOMENT (LB-IN.).« Enter result — net weight. 

(sum or vomalidét) of dddling MD moment wi ; abe 
change, Lif plus (+) to Inst-listed net mo- QD insrection, Enter stanip or algntiture of 
nent or of subtiactlng MD moment change, Contractor representative making entry. 

if minus (*), from last-listed net moment. Enter DNA in remaining Inspection 


f column, 
Q@rer ARM (1N.) - Enter result (quotlent) 
of dividing revised net moment by revised 


Figure 3-76. Engine Weight Record (Sheot 2 of 2) 
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SEQUENCE TIMIN( 


a 
tl 


Hf [Bw 


PNG bg. THE ER , 
WAG PRO, Toda Me 
REV INH 

MEQUINCH @8 


as tt 4! Pi} i] ore 

3 soa Raa ae iro a SS 
esas | cectte | 

3 Baa + ry) ¢ 


eee a ‘ ¢ al. 


SUPPLEMENTAL SEQUENCE DATA SHEET 


Model___d-2 7 Enel g/d =2xxx 


@ rest e NOV. To CLOSE MROVjt 
o Stal at’ M/S +8 sec itt 
Bettye Motion [Delay [Motion [Delay | Motiai 


ENG SEQ TEST PER Q ©... PYTYTTTI YEE LTT PP win 4 | 


DAC PROC I-24136 13 
REV 004 239 158 305 244 107 135 


Figure 3-77. Sequence Timing Record (Sheet 1 of 2) 
Change No. 8 - 5 July 1973 3-339 


Section II 


1 GENERAL INSTRUCTIONS, 


Entries mut be mado in the Sequence ‘ilihing 
Record and Supplemental Sequence Data Sheet 
mnenever vaive and tliner operating times are 
checked. 


NOTE 


It not fidlided ittiet foe boale, 
blank fortis must be incovtad ‘at 
the ond of the Component Call- 
bration Data section. 


Il, DETAILED INSTRUCTIONS, 
Complete forms as follows: 


@ rest - enter, pufpose ahd Tecation ‘ot teat, 
It several tests are corddcted oH same 
date, make separate entries It order of 
ocourrencé::., Enter/codes herd for com- 
mente in Remarks block, | ‘(Only seqiléiice 
tests used to determine engine valve tities 
need be recorded, Sequence tests run for 
other reasons do not have to be recorded.) 


VALVE AND TIMER COLUMNS - Enter 
timing values or degrees travel, as 
applicable, in each column, 


@ DATE - Enter date test is completed. 


R-3826- 1B 


NOTE 


Only. find! values. bhould be entered 
for a series of tests run to deter- 
mine orifice sizes for retiming the 
engine. 


INSPEOTION.-'E étatnp’ or algnatiire of 
Contractor Fapvete ative making entries, 
Enter DNA in remaining Inapection column 
in Sequence Timing Record, 


REMARKS » Eiitet “ahy charges made to 
engine to obtali’ ‘Pédiited values, such as 
valve or ae replacements. 


(i ais Labi ‘ 
im, One Od’ HOOK FORMS THAT ARE 
(OR MAY: BE)A AFFEOTED, : 


Aight i 

TI RECORD), If nell: contol valve: is, 
actuated or,deactuated With presatire applied to 
hell regulator assembly, take entry in 
Helliin Regtilator Assembly Operation Record. 
(See _ LE 83. ) 


ea: dete hae oie! ose sde pale: o kf Gg is BE ays ran 

HORS AND COMMENTS, it 
unusual or hoteworthy conditions or events ate 
encountered during checkout, make an entry on 
the Checkout Notes and Comments form. (See 
figure 3-80. ) 


Figure 3-77. Sequence Timing Record (Sheet 2 of 2) 
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FLIGHT INSTRUMENTATION ‘CHECKOUT 


wd Fol 'Ga| 


PARAMETEA 


3 ELA a 
seat | ees al 
Beit 
Ty 


paeeeian| 
aes a 
oe 
aan eee 
6 enamel 
/ as er) 
eee NS 
: aa BSTC 
fe 
wait] 4,090 | 
fuute] st 020 | 
a CK 
poot7 € || ozo 90 1005 
ia, 


1. GENERAL INSTRUCTIONS, — Il. DETAILED INSTROCTIONS, 

eintiled hiuat be!inadé Oi Hie Fight thalku- Complete form as follows: 

ott 1s accomplished that fecords the fidted @ DATH'- Ente} date checkout {1s completed. 
values Afid/ot othék closely related ‘values On continuation “sheéts ‘éiter date above 
required by a given test objective for which first line of applicable colunin. 


no specific log book entries are required. TE _ 
o © vurvost AND EGEATION - Enter purpose 
NOTE for and location of checkout. 


Where Hight That Hiinentatlon AMBIENT brifssiite (IN-HG).- Biter 
checkolit valuéd até iorttored ambient presstite recorded at time final 

on a continial basis by ‘Stage values are obtained. 

automatic’ checkout eatipntent, ane iii ade dail athe Ce Me ty 
recording of the ValWed'in the 4] Enter values oblalned tok d6bTShbio Hated 


log book is‘requlred offl¥ after patameteis, tf'a hew paratiéler 18 added 


stage acceptance ‘test and after fot an Untised channel,’ tise appropridté 
CDDT, tilt betoré launch. eet tae If cae Baranietd Pepe 
ET, rar athe Ta Ee es an exis tig parame er on sare ¢ ianne 

e if Hot Inellided th the fog-Boak, {ine ott old parameter and previously fee 


blank‘ formes (a tolal of nine sheets 

aliliiar, to and ineltdliig the one 

shoiwn) fritist be inserted at the end 
-of the Comotients Callbratio 
Data section. 


corded Valles. Enter new parameter with 
appropriate hote of explanation. 


Figure 3-78, Flight instrumentation Checkout (Sheet 1 of 2) 
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INSPECTION ~ Entor stamp or signature It, OTHER LOG BOOK FORMS THAT ARE 
of dudividual making entries. (OR MAY BE) AFFECTED, ———s 


@ Void previous values that are affected by A. CHECKOUT NOTES AND COMME ‘Te, tf 


component replacement or repairs. Re~ during the performance of checkout, component 
marks regarding component replaced, or replacement and/or repair must be made to 
extent of repairs, and date must be made obtain required checkout values, muke appro~ 
on the Checkout Notes and Comments priate explanations on Checkout Notes and 
form. (Seq figure 3-20.) Comments form, (See figure 3-80.) 


Figure 3-78, Flight Instrumentation Checkout (Sheet 2 of 2) 
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Ja2 


| 


ANTIFLOOD CHECK VALVE CRACKING PRESSURE 4 


ANTI-FLOOD CHECK VALVE RESEAT LEAKAGE 


ANTI*FLOOO CHECK VALVE SEAT LEAKAGE 


AS! OXIOIZER VALVE SEAT LEAKAGE 


FULL @LEEO VALVE LEAKAGE 


FUEL JACKET PURGE CHECK VALVE 
AEVERSE LEAKAGE 


FUEL PUMP (OREAKAWAY) TORQUE 


FUEL PUMP (RUNNING) TORQUE 


FUEL PUMP SECONDARY SEAL LEAKAGE 


FUEL PUMP OMNI SEAL AND 00 CONTAOL 
VALVE FUEL POPPET LEAKAGE 


FUEL PUMP PRIMARY SEAL LEAKAGE 


= 
a] 2 
= 


2 


Il. GENERAL INSTRUCTIONS, 


Entries must be mide on the Leakage, Flow, 
and Turbopump Torque Tests forms when- 
ever a checkout {s accomplished that records 
the noted values and/or other values required 
by a given test objective for which no spe~ 
cific log book entries are required. 


NOTE 


If not ficluded in the log book 
as delivered, new (blank) Leak- 
age, Flow, and Turbopump 
Torque Tests forms (a total of 
seven sheets similar to and in- 
cluding the one shown) must be 
inserted for entries to be mude 
after engine delivery. . 


Il, DETAILED INSTRUCTIONS. 


Complete form as follows: 


LEAKAGE, FLOW, AND TURBOPUMP TORQUE TESTS 


DATE - Enter date checkout is completed. 


Soction II! 


at 


On continuation sheets enter date above 
first line of applicable column. 


2] PURPOSE AND LOCATION - Enter pur- 
pose for and location where checkout is 
accomplished. 


3) INSPECTION - Enter stamp or signature 
of individual making entries. 


Enter values obtained for applicable listed 
items. 


5 Void previous valties that are affected by 
coniponent replacement or repairs. (Refer 
to paragraph 3.8.4.8.) Remarks regard- 
ing components replaced or extent of re- 
pairs, and date must be nade on Checkout 
A haa Comments form. (See figure 
3-80, 


Ill. OTHER LOd BOOK FORMS THAT ARE 
(OR MAY BE) AFFECTED, 


A. CHECKOUT NOTES AND COMMENTS. If 


Figure 3-79, Leakage, Flow, and Turbopump Torque Tests (Sheet 1 of 2) 
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component replacement and/or repair is 
made so that checkout values are affected, 
make appropriate explanations on Checkout 


Notes and Comments form. (See figure 3-80.) 


R-3826-1B 


B, HELIUM REGULATOR ASSEMBLY OPERA- 
TION R 5 @ hellum control soleno 
is actuated or deactuated with pressure applied 
to the helium regulator assembly, make an 
entry in the Hellum Regulator Assembly Opera~ 
tlon Record. (See figure 3-83. ) 


Figure 3-79, Lenkage, Flow, and Turbopump Torque Tests (Sheet 2 of 2) 


MODEL a2 


CHECKOUT NOTES ANT COMMENTS 


ENGINE 8/N__ df -UNXN 


During MMC alleaystems dost, atart tank pressure transducer No. 2 exhilited the following values whieh 


exceeded the allowable Y% tulorancet 


writton. 


I. GENERAL INSTRUCTIONS. 


Entries must be made on the Checkout Notes 
and Comments form whenever unusual or 
noteworthy conditlons or events are encoun~ 
tered during checkout that affected ox could 
affect checkout values. 


NOTE 


If not included in the log book as 
delivered, this form must be in- 
serted after engine delivery to 
record unusual or noteworthy 
checkout conditions and events. 


Figure 3-80, 
3-344 


anblont, O.938 vdey low, 2.527 vdeg tility, 4.3590 vite. 


Removed and replaced transducer with Like ftom, 


Hen N-UjuOU 


locke tdyne Engineer, J. Re Norman 


Date 24 Febroary 1008 


II. 


DETAILED INSTRUCTIONS, 


Complete form as follows: 
@ Enter a brief, coticlse description of con-~ 

ditions and events that affected, or could 
affect, checkout values. Include a des- 
cription of action taken, if any, to correct 
conditions and allow conclusion of check- 
out tasks, as required. Include dates, 
times, hardware identification, and per- 
sonnel, as necessary, to allow reconstruc- 
tion and analysis of conditions and events as 
they occurred. 


Checkout Notes and Comments 


R~9026-15 Section MI 


OPERATIONAL OATA ENGINE PERFORMANCE SUMMARY 
wonteve2 


OTEADY STATE PERFORMANCE 
AT GTANOAAD CONDITIONS 


ENGINE 6/t 2X 


“| Gut6Fe SIONAL 
5% THRUST 


enoine € tt i 
MIXTURE specific [aan 
u/s 


initiate | THRUST 


r 


ae 


F 


1. GiieRAt insTRUCTIONS, @ snot MotunE RATIO - witée value 
tn ieee eee for engitie mixture rato to nearest 0.001 
Entries itist be made it fe’ Operational Data utilé as posalble. 


Engine Performance Summary whenever engine Cn eee eT ble 

hot-fire tests are conducted. e ENGINE SPECIFIC IMPULSE ~ Enter value 
ee eee ee ee for rated specific imptilae to nearest 0.1 

Il. DETAILED INSTRUCTIONS. second, | 

Complete form ad follows: ENGINE START S{GNAL ‘TO M/9 INITIATE 


GQ] rest Hubli enter laters on ih anh 
i Mt er | ers or hu- RRR ee amine iy y wey ane See oe PRC RDeT aie a are 

merals {rdicathig test facility vehicle/ Ge ENGINE’ START SIGNAL TO 90% TARUST “ 
stage iderititication and test sequence Entér lapsed time from eng ne start signal 
number, if applicable. to Hine thrust reaches 90% of stendy~state 


@ ddA REBYStION MevttdD’AND sitde 
TIME ~ Enitér tlme {n secotids from engine 
start signal at which data slice fs taken. 


3] ENGINE THRUST ~ fintor value of éngine 
thrust at time recorded in step 2. : If 
thriist {sg not recorded, enter chamber 
pressure. 


Figure 3-61, Operational Data Figite Performance Summary (Sheet 1 of 2) 
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R-3825-15 Sectlon If] 


eR 


OPERATIONAL DATA 
GIMBAL TEST RECORD ENOINE 7H on thodANN 
PERCENT OESION LIFE EXPENDED : 

THIS TEST 


Clearance and OA O.70u | 0.704 
dry gimbal ‘ 0.584 | OAKH | Das 
theek : ? 0.6607 0.940 | 1.958 
L350 Pb. Ste | ts. 5th 
LAOH] 1,540 PAPI PA Aue 


WWAOg64 | Meat AS ay maniict . 155 | A HOO T4995 
CHUL atl bleer 


Component femofed: Fuel Pump |i 


let Duet iY S/N 
Compopept, dtl de ‘ad tt asta cel yf 


bor-hole] Kse Ridine : 5.040 
clearance 


(1) A=SQUARE , B«NO.I ACTUATOR INDEPENDENTLY, C-NO. 2 ACTUATOR INDEPENOENTLY , 0+ BOTH ACTUATORS If PHASE, £- BOTH ACTUATORS 
OUT OF PHASE, OTHER -SPECIFY. 


(n) beatgn tite Expended On Meplacement Fiel Pump Inlet Dict, 


1. GENERAL InsitHitcitons, @© ws7 LOCATION - fiiter exact Location of 

. engine beltig tested, including vehicle and/ 

tnteles nitist be made in the Operational Data or test facility designdtion, engine posttton 
Gimbal pest Record whenever gimbals are in stuge, and geographical location. 

actuated. 


@ rest ype ~ Anter type of test being con- 
NOTS ducted, spedifyliig hot fire or checkout. 
. - Indicate single engine in cluster, or multi- 
If not ineluded ih the log boots, etigines in cluster. 
this fon must be insetted, et ae eo . 
and dll data ot the form that @) GIMBAL PATTERN + Enter code (fowid at 
is in the log book must be en- bottom of foi) to deseribe gimbal motioi. 
tered on the new form as out- For tintsual gimbal’ progtamniing, specify 
lined In steps 1 through 9. pattern used. Scjidtate efitrles must be 
ey ar ere made for each giinbal, pattern, o pro - 
Il. DETAILED INSTRUCTIONS. grammed change in amplitude during atest. 


Complete form as follows: 6 ] ciMBAbL ANGLE (DEGREES) ~ Bitter naxi- 
: 7 mum eltzine defidctloi atigle to hearest 0. 4 
DATE ~ Enter date test is conducted degree for each gitiilial pattern o¥ program- 
(completed). med chatigé'in amplitude. if maximitin de- 
hes. i Lear flecton Vaftles dutlig a cycle ot cycles of 
TEST NUMBER » Enter lettéis tiid/or a gimbal pdtlern, enter the average. For 
numbers tht indicate testiti¢ facility, square pattetrtis the maxtmtin deflections 
vehicle, or stage test sequence number, apply to cornet positions only. 


Figure 3-82, Operatonal Data Gimbal ‘Test Record (Sheet 1 of 2) 
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Section Il R-4825-1B 


GIMBAL CYCLES - Enter number of @ Enter date, ‘part name, part number and 


cycles run for each gimbal pattern or serial number of ‘Component rémoyec And 
angle; however, for square pattern, of component: installed : hen any. component 
enter 1.5 times number of cycles. having gimbaling imitators is re placed, 
. Enter percent of design life | exianded on 
NOTE replacement component, The following 
A gimbat cycle is defined as de- engine components have gimbaling 
flection from the null position limitations: 
to any gimbal atigle, deflection 
back through null to the opposi. Gimbal Dearing 
angle, and thon return to null, Fuel inlet duct 
For a square pattern a cycle is Oxidizer inlet duct 
defined as deflection from null Thrust chamber jacket purge line 
to any corner, then to the other Oxidizer pump primary seal drain line 
three corners in order without Start tank vent-and-relief valve 
returning to null, then to the ori- drain line... 
ginal corner, and then to null, Peet ‘tank (111 line 
Any gimbal movement that is less Start tank vent, valye control line 
than the defined cycle must be Start tank initial fi11'line 
recorded as a half cycle, Naw atte ee inlet line 
stage on 
8 PERCENT DESIGN LIFE EXPENDED - Turhopump aid he generator purge line 
Enter percent of design life expended for Fuel | pump idral n line 
gimbal bearing and customer snl the and Hydrogen tank pressurization line 
inlot ducts determined by obtain Fuel bleed line 
ratio of number of cycles run to Wn ting Oxidizer tank pressurization line 
nome. of cyotes (contained in section 0 Oxidizer bleed line 
of thls manual, Gimbaling Limitations) 
by multiplying actual spelen, by, 100 and NOTE 
dividing result (product) by limiting cycles 
to obtain vercont of design life expanded, Foliowlig’ ‘tho replicon cnt.of 9 
component, citrios’ soni continue 


© Entor cumulative’ percent of design life ox- 

pended for gimbal bearing and customer 
connect and inlet ducts obtained by adding 
porcentagoes of this test to last entry in the 
applicable Cumulative column, 


@ enawernina siaNnATURE - Enter sig- 
nature of individual making entries. 


to be made, "Soparate entries 
must be maintained for each 
component after replacements 
are installed ‘and when design 
life is different for ench, 


i rh ne 
Figuro 3-82, Oporational Data Gimbal Test Record (Sheet 2 of 2) 
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Section IT R-3625-1B 


Ree ee eee ey ee Sele daha der, “2 
© curorr siGhar ro 54 THRUST @ cutorr MPuLsE - Enter computed cut- 
Enter elapsed Hme between engine cut- off value to nearest 100 lb-sec, 
off signal and time that thrust reaches 
5% of steady stage value observed at 
engine cutoff signal to nearest 0.01 
second. 


Figure 3-81, Operational Data Engine Performance Summary (Sheet 2 of 2) 
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J~2 START TANK PRESSURE CYCLE LIFE 


Section IT 


encine NO, 22XXXA_ VEHICLE SAN Position __X* PA OX 
$74 XX uy, NAR-Colusbys 14 
(0) © (0) © (0) O © © 
NUMBER PRESSURE CYCLE Re. EQUIVALENT FLAW GROWTH INCREMENT CURRENT CYCLE LIFE 
CYCLES Pun T9 Pua Puin FRACTION OF pels dolan, MAXIMUM REMAINING 
AT SANE Puax 0 10 Puax MiaN sie. FLAW SIZE 
CONDITION cYcLe AND Puax (01400 PIG) 
nu {P$iG) = (P $16) s (pin) (pin) 
bOF F RE Th ~ 
2 Bey As es are fe: ve, wah 160,600 
i 0-1,240 0 1 162 162 160,762 
1 0-1,207 0 1 wan 140 160,502 
t Or), 328 a 1 275 275 161,177 
1 530-1, 100 0,500 0,415 rb} 3M 161,208 
I 0-1,450 0 } 493 bY) 161,701 
) 1200-1, 400 0,857 0,020 05 x 161,733 29 
1 0-t,350 0 1 320 320 162,053 29 


tee 


I, GENERAL INSTRUCTIONS, Il, DETAILED INSTRUCTIONS, 


Entries must be made on the J-2 Start Tank 
Pressure Cyole Life Work Sheet when the 
tank {8 pressurized through a pressure cycle 
as dofined In section I, 


Rofor to soelion It (Start. Tank Pressure 
Cyolo Life) for detailed instructions on 
comploting J-2 Start Tank Pressure Cyclo 
Life Work Sheet, 


-~ 


Figuro 3-82A, J-2 Start Tank Prossure Cycle Lifo Work Shoet 


Change No, 6 - 27 January 1072 3-348A/3-348B 
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DOP-02-FO1F DNA 


V241l7 


Fog Sya leak 
Check 


he 2a es 


I, GENERAL INSTRUCTIONS, 


Entries must be made in the Helium Regulator 
Assembly Operation Record whenever the hellum 


rogulator is cycled, Tho helium regulator is 
cycled, (1) by energizing or decnergizing the 


helium contro} valve with tho helium tank pros- 
surized or (2) by pressurizing the helfum tank 


with the hellum control valve energized, 
NOTE 


If not included in tho log hook, a 
blank form must bo inserted at tho 
ond of the Operational Data Log 
jection, 


e If tho helium rogulator assembly 
is roplnced, this record must 
accompany the old part, A new 
record must bo started for the 
now part, and all previous com- 
ponent data must bo transferred 
to this form from the component 
record rocolvad with the now 
component, 


Il, DETAILED INSTRUCTIONS. 


Complete form as follows: 


DATE ~ Enter date of actuation or deac~ 
tuation of holfum control valve. 


@ ovenation in proaress - Enter op- 
eration in progress, such ns: compon- 
ont test, oxidizor food system flow test, 
pneumatic control system test, hellum 
supply system mass~loss test, otc. 


OPERATION cocumenr | PARAGRAPH | ERAT 
IN PROGRESS NUMBER Gece 
4 : 
Png Sya Leak = |DOP-C02-EO13 DNA On (8). 
Check V24117 ort (8) 


on (4) 


HELIUM REGULATOR ASSEMBLY OPERATI 


HELIUM REGULATOR ASSEMBLY P/N 236947~141 _- 
HELIUM TANK OR RE 


QULATOR | PRESSURE APPLIED TO AMBIENT( A) 
WET HELIUM TANK OR REGULA OR : 
HELIUM CONTROL ACTUATION] IN: €T AFTER ACTUATION [CRYOGENIC (C) 
OR OE-ACTUATION (PS1G) | OF HELIUM CONTROL (PSIG)] OPERATION 
¥ 8: 


1450 £25 psig 


1450 225 psig 


Section I 


ON RECORD 
4oan310 + * 


S/N soon tD 


ENGINE 8/H SHANK 
TOR 


PRESSURE PRIOR TO 


1450 195 paig 


1450 £25 paig 


© DOCUMENT - Enter niimber of applicable 


manual, specification, or other document 
requiring operation, including publication 
date, 


4) PARAGRAPH NUMBER - Entor paragraph 


6 
©) 


number of document requiring actuation 
or deactuation of helium control valve, 
en oe oe EE OH, “a Bara SER MAE he ont es bid, 
HELIUM CONTROL (ON OR.OFF) ~ Enter 
ON for’npctuation during teat’and OFF for 
doactuation. Enter total number of ON and 
OFF actions for operation in progress. 


. de ay Ta eee ee on eee 
HELIUM TANK OR REGULATOR INLET 
PRESSURE PRIOR TO HELIUM CONTROL 
VALVE ACTUATION OR DEACTUATION 
(PSIG) ~ Enter hellum tank or regulator 
inlot pressure Immediately prior to actua- 
tion or donctuation of helium control valve, 
If nono, onter O, 


ee. CROC Ce, cee eS en 
PRESSURE ,APPLIED TO HELTOM TANK 
OR REGULATOR INLET,AFTER AOTUA- 
TION OF HELIUM CONTROL VALVE 
(PSIG) - Entor holium tank or rogulator 
inlot pressure If pressure ts applied or 
Incrensod after actuation of holltim control 
valve. If pressuro ts not applied or in- 
creased after actuation of helium control 
valve, onter DNA, 


AMBIENT (A) OR CRYOGENIC (C) OPERA- 


TION ~ Entor A for am!:(ont or C for cryu- 
gonic operation. 


Figure 3-83, Hellum Regulator Assembly Operntion Record 


Change No. 6 - 13 September 1972 
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MODEL 
ry 


SIVA 205 


c/n # 
614064 


448.9 5 
2 Jun 66] 437.5 886.4 6 


I. GENERAL INSTRUCTIONS, 


Entrios must be mado in the Engine Test Re- 
cord whenever the engine is operated at or 
exceading 00 percent of deslgned engino thrust. 


Il, DETAILED INSTRUCTIONS, 
Complete form as follows: 


0 TEST NUMBER ~ Entor lottors and/or 
numerals that designate alto and/or vehicle 
idontiftcation, and ontor test sequence number, 
if applicable. 


@ TEST DATE = Entor dato tost is conducted. 


© TEST DURATION ~ Entor offoctivo chira~ 
tfon of onch tost to noarest 0.1 second mons- 
ured from start tank discharge valve control 
signal to engino cutoff signal. 


o TOTAL DURATION ~ Entor accumulated 
offoctlve duration of all tosts of engine to 
nonreast 0.1 second. 


5 TOTAL STARTS ~ Entor acciiitiated 


starts of ongine. “Engine Start" ia the 
arrival of a start algnal at ongine interface. 
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ENGINE TEST RECORD 


7 oe 
6 ESPON SIBLE 
TEST COMMENTS ENGINEER 


Rocketdyne Acceptance Firing 
Stage 2005 Acceptance Piring 


J-2 
2 oD test EW ror. GP ror 
DURATION SY” DURATION)” STARTS 


@ resronsiaie ENGINEER - Entor sig- 


ANGE SUMMARY, If engino hot-flre tosts aro 
conducted, ontrles must bo mado in the Opera~ 


R-3825-1B 


ENOINE 9/4 —_J22OXX 


TEST COMMENTS.- Enter comments por- 
tinont to test objectives, rogults, porform- 
ance malfunations, part failures, along 
with interactions between engine and stage/ 
volitcle/faciitty systema, when applicable 
for ovaluation of overall performance. 


nature of Individual making entries. 


“6 2 Ac BB 


Il, OTHER'LOG BOOK FORMS THAT ARE 
(OR MAY BE) AFFECTED, 


TIONAL DATA E; 


eet id 


A,.. OPE 


LC Pteae Fite care 
e 4 


co 


: Aon oe da ae ee vy ioe RS 
C, HELYUM:REGULATOR ASSEMDLY OPERA- 
TION RECORD. If helium control solenold is 
actuated or denctuated during statle firing, 
make entries in Helium Regulator Assembly 
Operation Record. (See figure 3-83, ) 


\ 7 
Figure 3-84, Engine Test Rocord 


R-3825-1B 


2] DESCRIPTION OF CHANSE 


SIH Ike Replacesent of Augaented Spark Tgniter, 


R-Pishied dated 23 Oct 1968, 


MOAI Installation of Kmergency Vent Valve, 


N-3436-624 dated 10 Dec 106K 


+aHt-@ ing—nf-ttnre Fen He fH —tiyeten 


I. GENERAL INSTRUCTIONS, 


Entries must be made in the Configuration Re- 
cord whenever approved Madification Instruc- 
tions are approved for teat oration on the 
engine. The completion of the modification 
will be recorded by date and the accomplishing 


orgunization, 
Il, DETAILED INSTRUCTIONS, 
Complete form as follows: 


DESIGN CHANGE NO, (AND DATE) - 
Entor dosign chango (ECP) nuniber, In- 
cluding Inlost rovision number, when 
applicable. Obtain from applicable Modl- 
fleatlon Instruction. 


NOTE 


Dato of ECP ig nt roquired, 
although tndleated in the 
column heading of some forms. 


DESCRIPTION OF CHANGE ~ Enter Mudi- 
fication Inatruction Tie, numbor, and 
date as obtained from applieablo Modifi- 
cation Instruction. 


MD.NO. ~ Enter modification designation 
(MD) number(s) applicable to kit(s) In- 
stalled, Obtain from applicable Modifi- 
cation Instruction. 


CONFIGURATION RECORD 


© comPLetion DATE - Entor dato modift- 


© oncANIZATION - Entor idoniiftcation of 


@ wsvection ~ Entor stamp or signature of 


Figure 3-85. Configuration Record (Sheet 1 of 2) 


Section II 


206 Noy 68 


HD-KSC 


22 Dec 6a 


cation installation ts completed as required 
by Modification Instruction. 


organization accomplishing modification. 


Contractor representative making entries, 
Enter DNA In remaining Inspection column, 


ares Yo pee 

Void ontrlos whon rolnted MD changos are 
physically romoved from engine. (Refer to 
paragraph 3.8.4, 8.) 


It, OTHER LOG BOOK FORMS THAT ARE 
(OR MAY BE) AFFECTED, 


A. ENQINE WEIGHT RECORD, Ifa rotvofit 
modification is completed that affocta ongine 
welght, make an entry in Engine Wolght Record. 
(Sco figure 3-76,) — 


; Pe ee Oe ee ee 
B, POST:DELIVERY SERIALIZED COMPON- 
ENT REPLACEMENT: RECORD. If a Modifl- 
cation Instruction requires romoval, rcplace- 
mont, installation, or part number changing of 
n serlalized component, make entries in Post- 
Delivery Serialtzed Component Replacement 
Record. (See figure 3-87, ) 


C, POST-DELIVERY ORIFICE REPLACEMENT 
RECORD. a Modification Instructlon requires 
removal, replacement, or installation of an 
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Section III 


orifice, make entries in Post-Dellyery Orifice 
Replacement Record, ‘(See figure 3-88, ) 


Me, ec ee 
ROL ‘ASSEMBLY 


IGNITER CABLE PRESSURIZATION . 
RECORDS, If a Modification Instruction 
requires monitoring of pressure In, or pres- 
surizing of electrical assemblies or spark 


Figure 3-85, Configuration Record (Sheet 2 of 2) 


I. GENERAL INSTRUCTIONS, 


Entries must be made tn the Delivered Seri- 
alized Component Record whenever a seri- 
alized component, sted on the form, is re- 
placed. 


NOTE 


Although log book forms will 
differ, the following detailed 
instructions will apply. 


e If tho log book does not have 
this form, roplaced itoms 
must be lined out in tho Pre- 
Dollvory Sorlailzed Compon- 
ent Replacement Record, 


R-3825-1B 


cables," make entries in Electrical Control 
Assembly, Primary and Auxiliary Flight 
Instrumentation Packages, and Spark Igniter 
Cable Pressurization Records, (See figure 


poy go bey Shoes daly Ante ppg 
E, ENGINE IDENTIFICATION, If a Modifica- 
ion installation is completed or an MD change 
is physically removed from an engine, make 
agpropriate changes on Engine Identification 
fcrm, (See figure 3-74, ) 


I. DETAILED INSTRUCTIONS, 


Identify component that was replaced or 
ratdentified and correctly void all obsolete 
entries for this component. (Refer to 
paragraph 3.8.4.8.) 


Figure 3-86, Dolivered Serialized Component Record 


3-362 Change No, 3 - 16 April 1071 
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Section II 


POST DELIVERY SERIALIZED COMPONENT REPLACEMENT RECORD 
ENGINE $/N 


Hellua Tank Fill Move 


(Anaconda American Brasa Co) 


Oxidizer Turbine Byparr Valve 409940 


Paat-Shutdaw Valve Assembly 556936 


NA5-260053-1 


J~2XXX 


166 Ref, UCHR 009264 
FORR J2-HTP-7-122 

4086377 Ref, UCR 009755 
FORR J2-+4TF-68-17 

lesan Ref, UWA 00992) 


FORR J2-HT¥-68~21 


I, GENERAL INSTRUCTIONS, 


Entries must be made in'the Post-Delivery 
Sorialized Component Replacement Record 
whenever a serialized component Usted in 
Rocketdyne Configuratlon Report R-5788 is 
permanently removed, replaced, installed, 
or the part number Is changed, 


I, DETAILED INSTRUCTIONS, 
Complete form as follows: 


Vth « ; Shon 
@ cAnd1.d. No, ("rEM No.) - Entor card 
identification number for component being 
installed Oi haying part iumber changed. 
Card identification numbers are assigned 
by Rockotdyne Configuration Report 
R-6788, 


PART NAME - Entor part namo of re- 
placoment or now component. If NAG 
componont, entor manufacturer's name. 


© PART NO, ~ Enitor part number of re~ 
placemont or now component or for com-~ 
ponont havlig part nuinbor changed, If 
NAG componont, make sure dash num- 
bored sufftx is Included, Lf applicable. 


SERIAL NO, = Enter serial numbor of re~ 
placement or new component to be Instal- 
lect or for component having part number 
changed. 


rs ] COMMENTS ~ Enter reagon for and/or 
number of document authorizing replace~ 
ment, Inétallation, or part number change. 


Figure 3-87, Post-Delivery Serialized Component Replacement Record (Sheet 1 of 2) 


INSTALLATION DATE ~ Enter date in- 
stallation of replacement or new compon- 
ont is completed or when part number of 
component is changed. 


0 INSPECTION - Enter stamp of Contractor 
roprosentative making entries, Enter 
DNA in remaining Inspection column, 


NOTE 


Stop 8 covers raplacoment or ro- 

moval of components after thelr 

ontry on the form, 
Vold tho ontry for component bolng por- 
manently romoved, replaced, or having 
part number changed, (Refer to paragraph 


3,8, 4,8,) 

4 hi aoa Re al bee este 
Il, OTHER TOO BOOK. AT ARK 
(OR MAY BE) AFFECTED, 


Lyte, Pa eae aE EI Pee Sete eT ee etek are rakag 
A, ‘DELIVERED SERIALIZED COMPONENT 
RECORD. LU a component ilsted tn Dolivorac 
Sorinlized Componont Record (figure 3-86) Is 
replaced or has part number changed, yold 
the ree component. (Refer lo paragraph 
3 e 8. 6 * 8. 


ABS eieay ee ee oe cts, eee tees 
B.’ AGE‘ CONTROL LOG FOR COMPONENT 
SYNTHETIC RUBBER ITEMS. If 2 component 
containing synthotic rubber items, or attached 
with synthetic rubbor items in interface, ts re~ 
placed, installed, or romoved, make an entry 
on Age Control Log for Component Synthetic 
Rubber Itoms form. (See figure 3-01,) 


‘ EL ete eal abc, cL pede ee ot agt rt Won tat 
C, INSTRUMENTATION'ROAD'MADS. If a 
transducer or strain gee is removed, replaced, 
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Section III R-38°5-1B 


or installed, make entries in Instrumentation IGNITER CABLE PRESSURIZATION RECORDS | 

Road Maps, (See figure 3-93,) If an electrical control assembly, primary or 
auxiliary flight instrumentation package, or a 

D, HELIUM REGULATOR ASSEMBLY spark igniter cable is replaced, make appro- 

OPERATION RECORD. If a helium regulator priate entries in Elecirical Control Assembly, 

is removed, installed, or replaced, make Primary and Auxiliary Flight Instrumentation 

appropriate entries in Helium Regulator Packages, and Spark Igniter Cable Pressur- 

Assembly Operation Record, (See figure ization Records, (See figure 3-04,) 


3-83, ) 


E, ELECTRICAL CONTROJ, ASSEMBLY, 
PRIMARY AND AUXILIARY FLIGHT INSTRU- 
MENTATION PACKAGES, AND SPARK 


Figure 3-87, Post-Delivery Serialized Component Replacement Record (Sheet 2 of 2) 


I, GENERAL INSTRUCTION}, Identify orifice that was replaced and correctly 
void all entries for this orifice. (Refer to 
Entries must be made in the Delivered Orl- paragraph 3.8.4.8.) 
flee Record only when an exisling orifice 

(listed on the form) is removed or replaced. 


Tl. DETAILED INSTRUCTIONS. 
NOTE 


Although the appearance of the 
form may vary from that shown, 
those instructions are applicable 
to all Dollvered Orlfice Record 
forms. 


Fluo 3-88, Dollvored Orifico Record 
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| ra CRIOINAL 
PART NO. DIA. 


STDV Heatrictor Check 550433 “187 S50N33 
Valve Orifice Plug 

(4 Opening Control DNA DNA | ROL5I “1S 
Orifice 

Nydrogen Refill Line has? 0099 “O3V37 +3 


Orifice Plate 


Section HI 


POSTDELIVERY ORIFICE REPLACEMENT RECORD 


[| Epuw 
rant [om | @ comers 


ENGINE $/H TOXXX 


5 EP INSPECTION 
, ICONTRAC- GOVER! 


Atteapted to apeed STDY| 2 
opening response time 
during HM checkout at 
MDC-1B 


Installed per FORIZ- 
ASN. 


22 Har 64 


Changed per ECHI2Z-553, [21 Feb 6 


| TT ET 


I. GENERAL INSTRUCTIONS. 


Entries must be made in the Post-Dollvory 
Orifice Replacement Record whenever an 
orifice listed in the Dellyared Orifice Record 
is replaced, including those instances whore 
replacement doos not result in an orifice din- 
moter change. New oriflcos installed by retro- 
fit action must also bo recorded, 


Il, DETAILED INSTRUCTIONS, 
Complete form as follows: 
eG ORIFICE NAME = Enter orlfice name. 


@ ORIGINAL = Entor part numbor of orifice 
removed, Entor firat part of number tn 
Part No. column, Entor suffix or dash 
number in Dia. column, 


NOTE 


The actual dlameter in inches 
mist not bo Hsted in the Din. 
column. Dash numbers (sufflx 
numbers) or the orifice part 
numbor indicates diameter 
within specific tolerances. 


NEW - Enter part number of orifice in- 
stalled, Entor first part of number in 
Part No. column. Enter suffix or dash 
number in Dia. column. 


4 | COMMENTS ~ Entor reason for orifice re- 
placement, installation, or removal. 


& DATE - Entor date replacement, Installa- 
tion, or removal ls complete. 


@ INSPECTION ~ Entor stamp or signature 


of Contractor representative makhig on- 
trios. Enter DNA in romaining Inapoc- 
lion column. 


dik DORs RS scpacbal teh hig 
Ill. OTHER LOGBOOK FORMS THAT ARE 


listed In Orifice Record have subsequently beon 
replaced or removed, vold the rolated ontry an 
Delivered Orlfice Record. (See figure 3-88 
and refer to paragraph 3.8.4.8.) 


Figure 3-89, Post-Dellvory Orifice Replacement Record 
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Section I R-3825-1B 


DISCREPANCY RECORD 
moper Jo 2 ENGINE S/H ———_UTANN 


HED WNSPECTION 
U 
3: 4° 


Used as is, Mat fire data and postctios = 16 Jun [6 
fire resistance chec'a wore antiafactory, 


Unable to remeve fuel turbine inlet 
temperature tranaducer for inapec- 
tion following stage acceptance. 


001510 


001505 
001506 


Start tank vent-and-relfief valve Removed and replaced, FORR J2-KSC-68-V31] 6 Jun $6 


failed to close, 


DNA Refs PAU AIB8657 


Numerous super (actal scratches on 
face of bolted flange (interface) 
could cause leaks, 


I. GENERAL INSTRUCTIONS, entrios. Enter DNA tn remaining Inspection 
column, 


Entries must be mado in the Discrepancy Re- eer eee ' | 
cord whenever a discrepancy is noted that ro- TM, OTHER LOG BOOK FORMS THAT ARE 
quires Unsulisfactory Condition Report (UCR) (OR MAY BE) APFECTED, 

or material roviow type action. a ge sAied wile se cca h aautbltlbnipes ceili. 
olny . A. POST-DELI ERY SHRIALIZED COMPON 
Il, DETAILED INSTRUCTIONS, ENT REPLACEMENT RECORD, If 9 discrep- 


avioy, Ulsponltioy roquiros roplacomont of a. 
a 


Complete form ne follows: sorializod component that ts Hstod In Rocketdyne i 
a Configuration Roport R-6788, make ontrles In 

Oo DISCREPANCY - Entor briof description Post-Dellvery Sortalized Componont Ropince- 
of discrepancy and date noted, mont Record, (Seo figure 3-87, ) 
UCR.NO, (OFR NO.) ~ Entor nimbor of By; POST-DELIVERY ORIFICE REPLACEMENT 
Uniallafactory Condition Report written RE » Une SOLSpENOY disposition requires 
against discrepancy. Mnter DNA, and roplacomont of an orlfico, make ontrios in Post- 
signature of porson onlering, LC UCR is Dollvory Orlfico Replacement Record. (See 
not writton. {line 3-89.) 


3] ACTION TAKEN - Entoy briof description 
of netion taken to clear discrepancy. Rof- 
orence all applicable Goyornmont or Con~ 
tractor UCRs written against samo dis- 
cropancy. Entor documont authorizing 
corrective action, tf applicable. 


4] DATE = Enter date discrepancy ts cleared. 


INSPECTION ~ Enter stamp or signature 
of Contractor representative making 


Figure 3-90, Discrepancy Record 
3-356 Change No, 3 - 16 April 1971 


R-3825-1B 


Section III 


AGE CONTROL LOG FOR COMPONENT SYNTHETIC RUBBER ITEMS 


: ar; 
SERIAL NO. 


rar Serres 


P/A Purge Control Valve 557423 4067923 


HA Shutoff Valve Assy, 536970 5OVT982 
NC 


Il, GENERAL INSTRUCTIONS, 


Entrios must bo made on ‘the Age Control Log 
for Component Synthotic Rubber Items form 
whenever a component containing synthetic 
rubber items is replaced, installed, or re- 
moved, 


Il, DETAILED INSTRUCTIONS, 
Complote form as follows: 


@ ITEM ~ Entor itom number. Agstgn con- 
secutive numbers for coach ontry. 


2) PART NAME ~ Enter nomenclature of 
eoipoen containing synthotie rubbor 
tons. 


PART NO, - Enter part number of com- 
ponent. 


@ SERIAL NO, - Entor serial number of 
component. 


Oo MFG CODE = Enter applicable code num- 
ber of component manufacturer. 


02602 


02602 [RAO 5-122 5 
MSFC-STD~ 
105 


Oo 6 pi i rs 


Engine $/y —SOENXX 


yy © @® @® @ ¢€ 


OATE 
REPLACEO 


INSTALL | REPLACE~ 
DATE MENT OATE 


speailieation shes Be that specifios age 
control for component rubber items. 


INSTALL DATE - Entor date (quartor 
of yonr and year) of installation of rubber 
items in component. 


se 


REPLACEMENT DATE - Enter dato 
(quarter of yonr and yonr) component 
rubbor itoms must be replaced. 


DATE REPLACED - Entor date (quarter. 

of yoar and yonr) rubbor itoms aro notunlly 
roplaced. A now ontry is required If com- 
ponent is replaced. 


INSPECTION - Entor stamp or signature 
of individuitl making entries. 


Void entry of componont boing roplaced or 
removed. (Refer to paragraph 3, 8. 4. 8. ) 


Figure 3-91, Age Control Log for Component Synthetic Rubber Items 
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Section III 


R-3825-1B 


DELIVERED ENGINE SHORTAGE RECORD 


woper __Y 2 


cS PART NAME 


Helius Tank Pres- 
sure Transducer 
NI 


I, GENERAL INSTRUCTIONS, 


Entrics must be mado in the Dollyored-Engino 
Shortage Rocord whenever a listed shorlage 
ftom is recelved and Installed on the engine. 


Il, DETAILED INSTRUCTIONS, 
Complote form as follows: 


@ DATE CLEARED ~ Entor date component 
{sg Installed, or enter date loose equip- 
ment is received. 


2) COMMENTS - Entor comments cot pro- 
vided olsowhore Including tdontifieatton 
information, such ag part number, if 
differont than orlginal flom, and sortal 
number, If applicable. 


oO INSPECTION = Enter stamp of Conlrac- 
lor representative making entries, Enter 
DNA In rematning Inspection column. 


DATE 
ENTERED eae 


DATE 
0 
NAG-U7ALLTIIT ue ‘ 
(NI) 
Packing MILOFL FL) Se ‘ 
67 F 


ENGINE O LL 


os 


NAS~-27440T35T 
(alternate) in- 
atalled S/N 4367541 


Keg Se haps ohio "ee 


I. OTERTOOROOK FORMS THAT ARE 
(OR MAY BE) AFFECTED, 


| 2 


COMMENTS 


A, POST-DELIVERY SERIALIZED CoM. 


PONENT REPLACEMENT RECORD, Ifn 


sorlalized component listed tn Rocketdyne Con- 
figuration Report R-6788 is tnstailod, make 
ontries in Post-Nolivory Sortalized Componont 
Replncemeont Record, (Seo figure 3-87, ) 


1D) I I 
MENT RECORD, If an orlfice is installed, 


make entries in Post-Delivery Orlfice Replace- 
ment Record, (Seo figura 3-89, ) 


Figure 3-02, Delivered-Engtne Shortage Record 
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69e"S 


J-2 PRMARY INSTRIMENTETION SYSTEM ROLD MnP 


Nelle Plow teseal tamesel Fiz Tom 
“Ne 8 


-@):-: Teehce- lntos Loop 


I. GENERAL INSTRUCTIONS: data sheets, IBM printouts, and ISM cards for removed 
transducer ‘must be removed from log book backup data* 
Entries must be made in tre nstrumentation Road Maps when- and routed with the removed transducer. 
ever 2 transducer is replaced, installed, or removed.’ 
2) Whenever a transducer is being replaced or added to. 
NOTE engine, enter all data for transducer being installed> Ob— 
tain data from Individual Transducer Data Sheet ‘shipped © 
The instructions for completing road with new or replacement transducer- 
map forms when strain gages are re- 
placed, installed, or removed:are NOTE 
similar to those described in this* 
figure- Individual Transducer Data Sheets, manufac- 
turer's test and calibration data sheets, IBM 
T. DETADLED INSTRUCTIONS... printouts, and IBM: cards are not included in 
the Jog book but are retained as part of log 
Complete form as follows: book backup data. 
NOTE © Enter stamp of individual verifying removal of voided 
entry. 


Only one sample of the road mans is 
shown; all others will be completed © inter stamp of individual making entries. 
in 2 similar manner. 


Void, when applicable, all data for transducer being re- 
moved. (Refer to paragraph 3.8.4.8.) Individual Trans- 
ducer Data Sheets, manufacturer's test and caiibration 


Figure 3-93. Instrumentation Road Maps 
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Section ID R-3825-1B 


SPARK CABLE PRESSURIZATION RECORD 


CABLE HOENTITYNo. 1.GG (G3) P/HNAG-27ANBTI-2 ——S/N__ 296 CUENGINE S/N ~ONXX 
PRESSURE MONITORING 


OATE: __}9 Degas .70) -O 

REASON (SEE CODE BELOW): EFM 48 .@ 

FORR NOt sc~70-1x|-@ [ 

HONTHS SINCE LAST MONITORED OR PRESSURIZED: i 7 j 


MEASURED TEMPERATURE (°F): 66" a 


MEASUREO PRESSURE (PSIG): 20.0 9) 


ee ee ee oe ee 


PRESSURE CORRECTED TO 70° F (PSIG): me 
ACTION REQUIRED (SEE CODE BELOW): @ 
PAESSURI ZATION 
OATE: 
“REASON (SEE CODE BELOW): 
~forRNO:™s—~<“Ss‘“—S~S~S~S~CS 
~HEASURED TEMPERATURE (°F): 
“PRESSURIZED TO (PSIG): 


REASONS: ACTION: 
t. Scheduled activity a. No action required 
2. EFIR of ECP action. (Enter No.) b. Repressurize. 
3. To pernit accessibility. c. Leak-test. (Enter date and results). 
4, Storage requirement, d. Other 
5. Repressurtzatios required, 
6, Vented tn error, aoe be te SS 
7. Following corrective action. 
8. Other 
I, GENERAL INSTRUCTIONS. I], DETAILED INSTRUCTIONS. 
Entries nitist be made lithe ECA, prlitiaty Complete form as follows: 
FI packige;:auxillary FI package, and SIC 
pressiitizat on records whenever tests are NOTE 
accomplished that reqil#é’ pressure monttoring . Pius dite cs 
or repressurization of the assembiles or cables. Step 1 is applicable to Spark 
Cable Pressurization Record 
NOTE only, 
ve Spa tee Nip op ABM: yeah pete pe LaRabee e. tig ialty ; cyddbike . y 
If not tricitided ‘tit the log book cABL iDEN TITY - Enter identification 
a blank fori must be inserted of SiC belting tested; such as NO, 1 ASI 
at the end of the Inspection (a1), NO, 2 ASt'(G2), NO. 1 GG (G3), 
Record section, or NO. 2 GG (G4), 
o if id HOA, ‘pHliiaky Oy atid lfaty Pe ee eee ee 
FI packagé, of 2 810 16 replaced, Steps 2 through'16.are [deflical 
a new foi must be itisefted at for the’ HCA, prlilaty Fi package 
the end of the Inspection Record assembly, atixillary FI package 
section aiid new entries recorded assembly, and SIC records. 
for. thernely component: & e/k ; Enter part number of tinit being 
tested, 


Figure 3-04, Hleetticdl Coiitrol Assembly, Primary and Auxiifaty Filght instrumentation 
Packages, and Spark Igniter Cable Presstrization Records (Typical) (Sheet 1 of 2) 
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oo 6€ 6©8 e686 


R-3825-1B 


S/N - Enter serial number of unit being 
tested, 


DATE - Enter date pressure is 
monitored. 


REASON - Enter reason for monitoring 
pressure in component (use code on 
bottom of form), 


FORR NO, - Enter number of FORR 
used to perform monitoring task. 


MONTHS SINCE LAST MONITORED OR 
PRESSURIZED - Enter time in months 

since component was last monitored or 
pressurized, 


er EeE Ce ee Ss Lee Cee 
MEASURED TEMPERATURE (°F) - 
Enter measured hardware temperature 
(in Fahrenheit) at time component pres- 
sure {s monitored. 


MEASURED PRESSURE (PSIG) - Enter 
pressure monitored (gage reading) in 
component, 


ols diskbee gag RS cucddpsher dates vehi lh ts oa ’ 
PRESSURE CORRECTED TO 70° F_ 
(PSIG) - Enter pressure obtained after 
correcting gage reading to 70° F. 


= al = Bl = a = a =) 


=] 


Section TI 


ACTION REQUIRED - Enter actton re- 
quired after measuring pressure (use 
code on bottom of form). 


DATE - Enter date component is 
pressurized, 


REASON - Enter reason for pressurizing 
component (use code on bottom of form), 


FORR NO. - Enter number of FORR 
used to perform pressurizing task. 


MEASURED TEMPERATURE (°F) - 
Enter measured hardware temperature 
(in Fahrenheit) at time component ts 
pressurized, 


PRESSURIZED TO (PSIG) - Enter pres- 
sure remaining in component at comple- 
tion of pressurizing task. 


Figure 3-94, Electrical Coiitrol Assembly, Primary and Auxtitary Flight Instrumentation 
Packages, and Spark Igniter Cable Pressurization Records (Typical) (Sheet 2 of 2) 
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Section III R-3825-1B 


INSPECTION RECORD 


ENGINE S/N UW2XXX 


& TYPE 2F INSPECTION 2) RESULTS @ vocation DATE 


= = tt teinnee 


TRACTOR MENT 


EFI J2-5C Inspection Acconplitahed RD-TF h Oct 
of AST LOX Line and 67 
OTHV and MEV Control 

Lines 


Receiving Tuspectton Accomplished per TYS-C331-O001 and Folut J2- RD-~MTF 21 May 
MT-6H-460 Ref TPS-HH31-030 and FOR JeiT- 68 
68-470 for liat of discrepancies 


Final Visual Prelaunch Accomplished on FORM J2-MTF-68-470 and TPS- RD-MTF 10 Jun 
Tnapection of STT=X “ME31-030 with 87 dicrepancies noted. (Refer 63 
Engines to Discrepancy Record for major and open 

items.) 
Surveillance of Dor- } Accomplished satisfactorily on FOUt J2= RO-MTF 13 Jun 
MAT-EO0U21-J2 Engine MT-68 14 68 


Interfa Firing and 
Hinction Check 


I. GENERAL INSTRUCTIONS, Unsatisfactory Condition Report (UCR) or 
Entries must be made tn the Inspection Record sy lal review type apa enter pcr cranes 
whenever scheduled, unscheduled, or spectal on Discrepancy Record form. (See figure 3-90, ) 


inspection tasks are accomplished. B. SPECIAL NOTES AND COMMENTS - If 


U. DETAILED INSTRUCTIONS. twnusual con ons or events of interest occtir 
A during inspection task, make an entry on 
Complete form as follows: Special Notes and Comments form (figure 3-96) 


TYPE OF INSPECTION ~ Enter name or when no other provisions are available for such 
description of inspection authorized. entries. 


2) RESULTS ~ Enter brief description of C, POST=DELIVERY SEIMALIZED COMPO- 
results of inspection. Indicate Field NENT REPLACEMENT RECORD. If a special 
Operation Requirement and Record (FORR) _—‘{"spection (EFIR) requires replacement of a 
number, if applicable. Indicate discrep- serialized component listed in Rocketdyne 


: Configuration Report R-5788, make entries in 
anc Discrepane cord (figur ’ 
ODN Ghee sopiicabler ee Post-Delivery Serialized Component Replace- 


ment Record, (See figure 3-87, ) 


Me ecu of facility =). posT-DELIVERY ORIFICE RUPLACE- 
MENT RECORD. If a special inspection (FIR) 


On ane . apna requires replacement of an orifice, make en- 
@ pr BAG Se INBDECHON, Ter GOR tries in Post-Delivery Orifice Replacemant 


Record. (See figure 3-89.) 


INSPECTION ~ Enter stamp of Contractor 
representative making entries. Enter 
DNA in remaining Inspection column. 


Ill. OTHER LOG BOOK FORMS THAT ARE 
(OR MAY BE) AFFECTED. 


A. DISCREPANCY RECORD - If a discrep- 
ancy is noted during inspection that requires 


Figure 3-95. Inspection Record 
3-362 Change No, 3 - 1€ April 1071 


R-3826-11 Section IIf 


SPECIAL NOTES AND COMMENTS 
ENGINE B/N IA2X 
J-2 Rocket Engine Part No. 103826, s/t J-2XXX, fa inatalled in tho General Assenbly Stage, V7-(:0000X-1xX, 


S-1T-X, Serial No. X, Position No. 3. 3 July 1968, 11:20 A.M. 


Jd, RR, Norman 


Installation of desiccant was verified and humidity indicators were inspected per Process fipecification 


MA0616-032 during engine storage at Domey. Li July 1968, 3130 Pubs 
8. T. Koch 


I, GENERAL INSTRUCTIONS, . > Enter descriptHon of conditions or évents 

" eat  hacte 2 providing suffictent detalls or so that Ike 
Entries must be made on the Special Notes conditions or events may be recognized 
and Comments form whenever unusual con~ and analyzed, including date, time, and 
ditions exist of events occur that are of . name of individuals observing and record~ 
interest regarding engine performianca, tests, ing events and conditions. 
maintenance, status, etc for which no pro- 
visions are made elsowhere in the log book. 


If, DETAILED INSTRUCTIONS, 
Complete form as follows: 


Figure 3-96, Special Notes and Comments 
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R-3826- 1B APPENDIX 


MANUAL DATA SUPPLEMENTS 


Manual Data Supplements are issued from time issued for this manual, The status of each sup- 
to time to communicate important and urgent plement is indicated in the "Supplement Stetus" 
information concerning the equipment covered column. For active supplements, no status Js 
in this manual. These supplements bear an entered. For incorporated supplements, 
identifying number and should be filed in this "Incorporated" is entered, 

Appendix, 


Upon receipt of a Manual Data Supplement, make 
Manual Data Supplements directly affect the data an appropriate reference to the supplement in 
in this manual and will be incorporated into this the margin next to the data supplemented, and 


manual during a future updating effort. enter the number, date, and subject matter of 
the supplement on the Manual Data Supplement 
A Manual Data Supplement Record is issued Record. 


periodically to indicate the status of supplement 


MANUAL DATA SUPPLEMENT RECORD 


This Manual Data Supplement Record indicates incorporated into this manuai shall be removed 
the status of supplements issued for Technical _ from the Appendix and destroyed, 
Manual R-3825-1B, Supplements that have been 


Supplement oa Supplement 
Number Dated Description «Status 


R-3826-1B-1 21 March 1967 Changes engine installing and removing proce- Incorporated 
dure to make sure engine vortical installer has 
same ground potential as facility. 


R-38625-1B-2 24 March 1967 Changes start tank fill procedure to correct a Incorporated 
step reference, 


R-3825-1B-3 15 June 1967 Adds requirement to record all actuations and Canceled 
deactuations of hellum regulator and pressure 
level of each operation, {n Engine Log Boox. 


R-3825-1B-4 265 April 1967 Adds procedure for installing and removing Incorporated 
Thrust Chamber Throat Plug Kit G3120MD3, 


R-3825-1B-6 265 April 1967 ao resistance test of ignition detector Incorporated 
prope. 


R-3826-1B-6 21 July 1967 Adds procedure for inspecting fuel inlet duct Incorporated 
bellows for distorted convolutions on stage- 
installed engines. 


R-3826-1B-7 18 August 1967 Changes STDV closing time on engines incor- Incorporated 
porating MD276 change. 


R-3826-1B-8 31 October 1967 Aude requirement to repeat the prelaunch Incorporated 
hellum mags-logs test if the hellum high- 
pressure relief valve is actuated after per- 
forming the test. 


Supplement 
Number 


R-3825-1B-18 


R-3825-1B-19 
R-3825-1B-20 


R-3825-1B-21 


R-3826-1B-22 
R-3825-1B-23 
R-3825-1B-24 
R-3826-1B-26 


R-3826-15-26 


Dated 


R-38256-1B 


Description 


11 November 1968 Adds a requirement to: monitor helium regu- 


12 November 1968 


13 November 1968 


11 December 1968 


. 20 December 1968 


12 December 1968 
30 January 1909 
12 January 1969 


16 January 1969 


lator outlet pressure (NN2) when regulator: 
is operated with helium tank pressurized to 
660 psia or greater; adds a requirement to 
inspect seals of caps removed from pres- 
surizing valves on ECA, F1 packages, and 
spark igniter cables and to replace capa ff 
seals are tnsatisfactory; adds 2 leak test 

of spark plug tips during leak test of spark 
igniter cables disconnected from ECA} and 
replaces existing test procedure with a new 
procedure for reverse-leak-testing oxidizer 
turbine seal purge check valve and \eak- 
testing oxidizer turbopump primdry seal. 
drain line, ‘including a procedure for opera- 
ting intermediate seal purge during leak 
tests to prevent backflow and possible con- 
tamination of helfum regulator. 


Adds procedure for resistance-to-ground 
testing of electrical system. 


Changes engine drying requirements and 
procedures, 


Adds a requirement to inspect inlet duct 
alinement marks; adds procedtires to meas- 
ure MOV, MFV, and OTBV shaft seal leak- 
age} deletes use of a mercury thermometer 
for meastiring ambient temperature} and adds 
a requirement to enter. spark igniter cable 
pressure in Engine Log Book, 


Changes engine drying requirements and 
procedures. 


Changes closing time for oxidizer and fitel 
bleed valves. 


Changes fuel turbine seal maximum allowable 
leakage. 


Adds procedure for using tape to seal the 
the thrust chamber throat plug. 


Changes resistance-to-ground test, and 
adds resistance test of ignition-phase con- 
trol valve, mainstage control valve, and 
STDV control valve. 


APPENDIX 


Supplement 
Status 


Incorporated 


Superseded 
y . 
R-3826-1B-26 
Superseded 
by 
R-3626-1B-22 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Superseded 
b 


y 
R-3825-1B-35 


APFENDIX 


Supple ment 
Number 


R-3625-15-9 
R-38265-1B-10 


R-3626-1B-11 


R-3825-1B-12 


R-3626-1B-13 


R-3826-1B-14 


R-3825-1B-15 
R-3825-1B-16 


R-3825- 15-17 


Dated 
26 January 1968 


6 February 1968 


§ March 1968 


11 March 1968 


8 April 1968 


26 March 1968 


12 June 1968 
6 Aupust 1968 


16 August 1968 


R-3025-1B 


a omamamnenad 


Supplement 
Description Status 


Changes thrust chamber prechill temperature Incorporated 
requirements, 


Changes prelaunch engine sequence test Incorporated © 
requirements, j 
Adds requirement to remove protective clo- Incorporated 


sures from unused electrical connectors prior 
to launch; changes pressure for actuating start 
tank vent-and-rellef valve; and changes time re- 
quirements to within 6 months prior to launch 
during prelaunch check at KSC for measuring 
pressure in ECA, primary, and atixiliary FI 
packages, for leak-testing the STDV swing gate 
and for préssure-decay-testing mainstage OK 
pressure switches, 


Adds requirement to clean ignition detector Incorporated 
probe housing in ASI before installing a new 

probe, and adds instructions for reaming probe 

housing if resistance or binding is encountered 

during probe installation. 


Changes procedures to use spark igniter cable Incorporated 
pressurization toolkit 9026426-21 provided by 
ECP J2-610, 


Changes pressure requirements for presstr- Incorporated 
izing engine helium tank during engine leak and 

a testing from 225-250 palg to 600 to 1, 600 

psig. 


Changes start system and thrust chamber test. Incorporated 


Adds caution against energizing ignition detec- Incorporated 
tion simulation circutt after ignition-complete 
indication has been obtained. 


Changes flight instrumentation pressure trans- Incorporated 
ducer test voltage reading tolerances. 


APPENDIX 


R-3625-1B 


Supplement 
Number 


R-3825-1B-27 


R-3825-1B-28 


R-3825-1B-29 


R-3825-1B-30 


R-3825-1B-31 


R-3825-1B-32 


R-3826-1B-33 


R-3625-1B-34 


R-3825-1B-35 


R-3826-1B-36 


A-4 


Dated 


16 January 1969 


28 March 1969 


15 April 1909 


2 May 1969 


22 May 1969 


16 May 1969 


23 May 1969 


27 May 1969 


28 May 1969 


10 June 1969 


Description 


Adds procedure for isolating leakage when 
testing fast-shutdown valve diaphragm. 


Changes pressure transducer field checkout 
requirements to allow readout values within 
+9 percent of full scale about the theoretical 
curve 0-5 vde. 


Changes PU valve position requirement for 
engine start in flight from +2 degreus to 
+6 degrees, and deletes figures 3-1 and 3-2. 


Changes inspection requirements for instal- 
led electrical connectors, and adds constraint 
on retorque of connectors. 


Changes gimbaling limitation data to express 
in terms of percent of design life expended 
per cycle of gimbal angular excursion. 


Establishes a minimum diffuser coolant 
pressure requirement that must be observed 
during mainstage operation. 


Adds oxidizer turbopump primary seal drain 
line burst diaphragm test. 


Adds requirement to remove tape and protec- 
tive film from in-place tube welds prior to 
leak testing. 


Deletes constraint requiring resistance test- 
ing of four-way control valves prior to perform- 
ing electrical systém resistance-to-ground test, 
deletes 120-day (prior. to launch) constraint for 
performance of electrical system resistance- 
to-ground test, and deletes requirement to re- 
peat electrical system resistance-to-ground 
test after an engine electrical control power 
connector has been disturbed. 


Changes prelaunch engine hardwire sequence 
test requirement froin 76 days prior to launch 
to high bay, adds requirement to use ASI cham- 
ber blucking device when performing spark 
igniter test, and adds an isolation procedure 

to be used when fuel turbopump primary seal 
drain check valve minimum flow is not obtained. 


Supplement 
Status 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Supplement 
Number 


R-3825-1B-74 
R-3825-1B-75 
R-3825-1B-76 


R-3825-1B-77 


R-3825-1B-'78 


R-3825-1B-79 


R-3826-1B-80 


R-3825-1B-81 


R-3825-1B-82 


R-3826-1B-83 


R-3826-1B-64 


Dated 
24 July 1972 
1 August 1972 
11 October 1972 


17 January 1973 


23 January 1973 


26 February 1973 


6 April 1973 


6 April 1973 


12 April 1973 


16 April 1973 


12 dune 1973 


R-3625-1B 


Description 


Superseded Manual Data Supplément No. 
R-3825-1B-72, dated 17 July 1972 to 
delete the 16 day spark igniter cable 
pressure monitor requirement from the 
cable pressurizing procedure. 


Changes requirement for removal of 
the oxidizer turbopump primary seal 
stage overboard drain line closure. 


Adds requirement to perform engine 
sequence test during CDDT. 


Adds engine operational’ sequirements 
for the purge control valve and the 
oxidizer turbopump primary seal drain 
line burst diaphragm assembly. 


Changes the thriiat chamber pre-chiil 
(conditioning) requirements. 


Adds an englie helltm sipsly déday 
test for SII stage eriglies and reqilve- 
ments for valve Uming and sequence 
test cycl{ng for engines with various 
fast shutdown valves installed. 


Adds a réqulroment that two persons 
each indpéct ard record Inapédtion of 
the connection of each folnt that can- 
not be leak tested, Detalis of a joint 
inspection are also given. 


Changes thé thrust chamber pre-chill 
(conditioning) reqtiirements. 


Changes the duration ‘éf time for 
moriltoring pitt moveirient while leak — 
testing the burst diaphragm test fixtuie. 


Chaiiges foat-test cofifotnd (Mit:-1-2666%) 


to leak-test compotntd (MSFC-SPEC-384), 


Chatigés the ECA and flight inatrumenta- 
ton package pressti‘o imits, 


Change No, 6 - 6 duly 1978 


APPENDIX 


Supplement 
Status 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


A-9/A-10 


~ 


Supplement 
Number 


R-3825-1B-37 


R-38256-1B-38 
R-3825-1B-39 
R-3825-1B-40 


R-3825-1B-41 
R-3826-1B-42 
R-3825-1B-43 


R-3825-1B-44 


R-3825-1B-45 


R-3825-1B-46 


R-3846-1B-44% 


Dated 


10 June 1969 


14 July 1969 


29 July 1969 


3 October 1969 


3 October 1969 


25 Noveinber 1969 
26 November 1969 


22 January 1970 


30 January 1970 


17 March 1970 


‘44 dune 1970 


R-3825-1B APPENDIX 
Supplement — 
Description Status 

Changes pitetittiatic system leak lest reqtiire- Incorporated 
ments to periilt waiving the requirement to 
leak-test Individual flange and weld joints on 
both restart-and nonrestart-mission engineg. 
This supplement also changes reference point 
for bleed valve and ASI valve timing. 
Adds pnedimatic accumulator system pressire- Superseded 
decay test to engine pneumatic system helium b 


y 
usage test. R-3825-1B-39 


Adds pneuinatic accumulator system presstre- Incorporated 
decay test to engine pneumatic system helium 
usage test, 

Changes acctiracy reqttirement of resistance Incorporated 
measuring device for testing ignition detector 
probe. 

Changes oxidizer turboptimp primary scal Incorporated 
drain tine burst diaphragm leak test. 
Adds start tank maximum pressurization Incorporated 
rate requirements. 

Adds timing information for STDV 304386 Incorporated 
when installed as a spares replacement. 


Changes procedural sequence for installing 
and removing engine exhaust system test 
plates. 


Adis ioosdive tor uli Flas nt 


selecté?, deletes 6-month priox2lo-latinch 
requirenicnt' for leak-testing STDV swing 

gate alid'for pressure-decay testing main- 
stage OK piessite switches, and changes 


MOV tiiiing requirements, 


Incorporated 


Incorporated 


Adds réytlrenient to siispéct Mange joint 
downstream of GG oxidizer purge check 
valve for proper length bolts, 

Chtiged teitveratlhe-eompeiutted MoV 
Hinilig reyulréiients to requiré cofrecting 
recorded operitig thie when MOV téH- 
perature 18 bélow 70° F, and deletes the 
reqUfFement td fidltitain a:vactiunt for 30 
seconds Whett leak-testing the oxidizer 
turbopump primary seal drain Mne burst 
diaphtagm. 


Incorporated 


Incorporated 


Change No. 1 - 22 September 1970 


APPENDIX 


Supplement 
Number 


R-3825-1B-48 


R-3825-1B-49 


R-3825-1B-50 


R-3825-1B-51 


R-3825-1B-52 


‘R-3826-1B-63 


R-3825-1B-54 


R-3825-1B-55 


A-6 


Dated 


3 August 1970 


11 August 1970 


24 August 1970 


15 September 1979 


7 October 1970 


6 October 1970 


19 November 1970 


3 Decetnber 1970 


Change No, 2 - 6 January 1971 


R-3825-1B 


Description 


Adds ‘helium supply system pressure 

decay test which is to be performed during 
CDDT and launch countdown; changes pres- 
sure requirement for leak testing propel- 
lant interface connections; changes allow- 
able pressure decay rate for helium supply 
system; changes torque valtie for thrist 
chamber throat plug burst diaphragm; and 
adds accuracy requirement for vacuum 
gages used during engine drying. 


Adds a funetton'test of the mixture ratio 
control valve and changes the engine se- 
quence test to include a mixture ratio 
control valve timing check. 


Adds the reytiliehient to resistance-test 
all'(7) valvé ‘cofltiol solenolds on the 
engine,’ estabilishés Vempérattire-. 
compergated ilmits for pin A to\B. resist- 
ance valties, and make it mandatory that 
the test be performed as‘a’pre-static 
test and VAB checkout activity. 

Adds a cr'youdlite actlialion teat atid a 
post installation furctlofi testof the 
mixture ratio control valVé atid changes 
the engitte sequence (hardWire) ard heltum 
tisage seqtence tests to include mixture 
ratio control valve requirements, 

Adds reqiilements atid féceduvés for. 
leak-arid futiclion-testlhg the MRCV and 
for drylig’the M1.CV-linkage cavity, and 
changes film-cooled diffuser operating 
limits. 


Chagos Kedléliice test reqtilrements 
fot the start tank emergency vent valve 
atid the MRCV, 

Changes spark igniter enables, FI 
packages, atid’ ECA pressure- measuring 
and pressutizalton requirements and 
procedures, 


Tegne me { 


an oxidizer turboptliip interiddiuté Be 


test, and changes MRCV shaft seal leak- 
test criteria, ; 


Supplement 
Status 


Incorporated 


Superseded by 
hk-3825-1B-62 


Superseded by 
R-3825-1B-53 


Superseded by 
R-3825-1B-52 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


R-3825-1B 


pn ND ie 


Supplement 
Number 


R-3826-1B-56 


R-3825-1B-57 


R-3825-1B-58 


R-3825-1B-59 


R-3825-1B-60 


R- 3826-13-61 


R-3825-1B-62 


R-$826-1B-63 


R-3826-1B-64 


R-3626-1B-66 


Dated 


28 April 1971 


1 July 1971 


17 September 1971 


22 September 1971 


29 October 1971 


18 October 1971 


3 November 1971 


16 December 1971 


17 December 10471 


" January 1972 


Description 


Changes hardwire sequence test to 
require performing test within 120 
days before Inunch and to require 
running 12 cycles. 


Changes torque values on the 
pressurizing valve used on the 
ECA, FI packages, and spirk 
igniter cables and deletes the 
requirement to leak-test the 
metal-to-metal seat and valve 
vure with leak-test compound, 


Changes spark igniter cable 
leak-test procediire to add 
requirement to injéect'heltum 
under the RTV tape sheathing 
and adds a statement that engine 
handling equipment must be 
operated by qualified personnel. 


Cort'ects torque value for the GG 
oxidizer purge line flange bolts. 


Adds procedu'6 ‘for calculating 
and recording the. J-2 start tank 
pressure cycle life based on 
fracture mechanics analysis, 


Changes the pressurtzfiig¢ valve 
core replacement procedtte and 
increase the inftial spark igniter 
cable pressure limit. 


Changes replacement requ{réments 
for engine vent port check valves. 


Chithigds Inspectidn prdcedures to 
clarify interpretatlor of clearance 
requirements of ctistotier dorinect 
fluid tines and adds a détatled Het 
of engine comporeits that have 
gimbaling limitations, 


Changed fi¥dssurtalng valve leak 


test reqiifenients, aifd supersedes 
Manhtial Data Supplemitit’No. 


R-3826-1B-61, dated 18 October 1071. 


Adda électrical power appliedtlon 
corstraltite when perforimniiig tests 
reqiiring the engine to be in the 
components test mode. 


APPENDIX 


Supplement 
Status 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Superseded by 
R-3825-1B-64 


Incorporated 


Incorporated 


. 
.. 


Incorporated 


Sncotporated 


Change No. 6 - 13 September 1972 A-1 


ae Se 


Supplentent 
Number 


Dated 


R-3825-1B 


Description 


APPENDIX 


Supplement 
Status 


R-3825-1B-%4 


R-3825-1B-75 


R-3825-1B-76 


R-3825-1B-77 


R-3825-1B-78 


R-3825-1B-79 


R-3825-1B-80 


R-3625-1B-81 


R- 3826-15-82 


R-3825-1B-83 
R-3825-1B-84 
R-3625-16-85 


R-382 5-13-86 


24 July 1972 


1 August 1972 


11 October 1972 


17 January 1973 


23 January 1973 


26 February 1973 


3 April 1973 


6 April 1973 


12 April 1973 


16 April 1973 
12 June 1973 
14 August 1973 


24 August 1673 


Superseded Manual Data supplement No. 
R-3825-1B-72, dated 17 July 1972 to 
delete the 15 day spark igniter cable 
pressure monitor requirement from the 
cable pressurizing procedure. 


Changes requirement for removal of 
the oxidizer turboptimp primary seal 
stage overboard drain line closure. 


Adds requirement to perform engine 
sequence test during CDDT. 


Adds engine operational requirements 
for.the purge control valve and the 
oxidizer turbopumip primary seal drain 
line burst diaphragm assembly. 


Chanjes the thrust chamber pre-chill 
(conditioning) requtrements. 


Adds an enginé helliin supply decay 
test for SII stage engities and reqilre- 
ments for valve Hmihg and seqttence 
test cyeling for engines with various 
fast shutdown valves installed. 


Adds a requirement tiat’tWo' pardons 
each {ispect and record {iispection of 
the corinection of each jof{nt that can- 
not be leak tested, Detalles of a joint 
inspection are also given. 


Chariges the thrust charitber pre-chill 
(conditioning) requirements, 


Chiifiges the duration of Unie'tor 
motiltoring pin movemdht while leak 
testing the burst diaphifagm test fixture. 


Chariges leak-test cofiiéiiiid (Miti-t-26607 
to feak-test compound (MSFC-SPEC-384), 


Chatiges the HCA and tHleht {netrumenta- 
tion package pressure Hmits. 


Adds ground sipport equipimerit, speotnt 
tools, and material usage constraints, 


Cortecta part nttiber of test plate 
installed between STDV dralti {{ne and 
thrust chamber exhaust mantfold, 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 
Incorporated 
Incorporated 


Superdeded by 
R-3825-1B-100 


Change No, 9 - 15 March 1976 A-9 


APPENDIX 


Supplement 
Number 


Dated 


R-3825-1B 


Description 


Supplement 
Status 


R-3825-1B-87 


R-3825-1B-88 


R-3825-1B-89 


R-3825-1B-90 


R-3825-1B-91 


R-3825-1B-92 


R-3826-1B-93 


R-3825-1B-04 


A-10 


§ November 1973 


9 November 1973 


27 November 1973 


5 December 1973 


4 January 1974 


9 January 1974 


16 January 1974 


11 February 1074 


Change No, 9 - 16 Match 1076 


Corrects an instrumentation tap 
identification number, corrects engine 
configuration for heat exchanger outlet 
temperature measurements, corrects 
the part number of the test plate in- 
stalled between the STDV drain tine and 
thrust chamber manifold during leak- 
testing oxidizer feed system, corrects 
1 component identification in the engine 
sequence testing procedure, and incor- 
porates MD380 and MD381 changes in 
engine sequence contro! timer operating 
values. 


Adds a requirement to replace the heat 
sink compound between thiits!. chamber 
température transducer and transducer 
mounting pad within 6 months before 
launch, 


Adds a requirement to {napect auxiitary 
and primary flight instrumentation 
package transducers for stress corrosion. 


Adds a procédife’tor inspecting primary 
and auxiliary flight instrumentation 
package transducers for stress corrosion. 


Specifies thal the maximtim Hine between 
stress corrosion {iispection of auxiliary 
and primary flight instrumentation 
package transducers mut! not exceed 

90 days. 


Adds a: requirement to verity orifice 
installation and reqii{freiments for 
reinstallation of orifice tag. 


Addi" redulfomont to use adapter 
908133 Wel meérsteiing flow downstream 
of the oxfdfder turboptmp intermediate 
seal purge check valve, 


Specifies the Hine Inter! vale for, perfor- 
niltig stress cot¥osion inapection of 
auxiliary and pFlmary flight Instrumen- 
tation package transducers, 


Superseded by 
R-3825-1B-100 


Incorporated 


Superseded by 
R-3825-1B-91 


Superseded by 
R-3826-1B-95 


Superseded by 
R-3826-1B-04 


Incorporated 


Incorporated 


Superseded by 
R-3826-1B-95 


tet ener B, 


Supplement 
Number Dated 
R-3926-1B-95 2 March 1074 
R-3826-16-08 = 4 April 1974 
R+3826-1B-07 6 August 1974 


R-3825-11-098 


R-3826-1B-00 


R-3825-11-100 


R-3825-1B-101 


30 August 1974 


12 Septomber 1074 


30 September 1974 


24 January 1975 


R-3826-1B 


Description 


Specities tho [fie iitérvats for por- 
forming stress coriosion Tispéction 

of nugifiaty and’ plindry fight thatru- 
menlalloit package transducers and base 
of mafiistige OK pressure switches and 
adds jrocedures for performing the 
inspections. 


Permits removal of drain Ties clostires 
for engines stored in accordance with 
requirements of MSFC-STD-496, 


Corrects an MD number and adds Instal- 
latioi ard removal requirements for 
hellum high-pressure rellef valve dust 
cover fot engines incorporating MD362 
change. 


Incotipotiites new test kita £WVn226308, 
EWN225800, ahd EWH290004 and 
chakgés ‘test plate. idts 6016701 and 
9016710-to 9016701-11 and 9016710-11 
kits by adding nllaching bolts, nuts, 
and washers in kits. 


Adda ‘redundant (Hiner adaptey BWR220280 
whtéli ts Used duiing dligte’ehgine 
sequétice tests so that ECA timor tidces 
will be tecorded on the osditlograph aid 
ndds requirement to check MOV opening 
times after single eiigine sequence tests 


have been completed, 


Adds new leak test kit 8WH9983 10, 
changes tést plate kit 6026400 to 
9026400-11, and incorporates changes 
and coriections to supplements 
R-3826-1B-98 and R-3826-1B-99. 


Corrects, clectrical cable part number 
when cotitectlig Electrical Checkout 
Console G10347 to etigine when drying 
uninstalled engine, 


Change No, 9 - 15 March 1975 


APPENDIX 


Supplement 
Status 


Incorporated 


Incorporated 


Incorporated 


Superseded by 
R-3826-1B-100 


Superseded by 
R-3826-16B-100 


Incorporated 


Incorporated 


A-11/A-12 


